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SUMMARY 

Undiir the authority of AIRTASK A5355351/001D/4W47X1000 the NAVAIRDEVCEN 
(Naval Air Development Center) is developing a kit to convert a standard 
F-4B Fighter aircraft into a QF-4B target aircraft. This kit provides for 
removal and modification of some F-4B equipment and installation of addi¬ 
tional equipment required to operate the aircraft as a target. This 
report lias been prepared to provide system descriptions and operating 
procedures necessary to operate the target aircraft, both in manned and 
unmanned flight. It is proposed that th.*s information be published as a 
supplement to the existing F-4B NATOPS Flight Manual. Hence, this report 
has been written in the same format as the F-4B NATOPS. Also, since it 
Is intended as a supplement, it is written <rith the assumption that the 
reader is familiar with the F-4B NATOPS Flight Manual. 

Preceding page blank iii 
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FOREWORD 

SCOPE 

This proposed NATOPS supplement has been prepared to provide QF-4B 

aircrews and remote operators with system descriptions and operating pro¬ 
cedures for the/QF-4B target aircraft. This publication has been prepared 
with the assumption that QF-4B aircrews are fully qualified in the F-4B 
aircraft and familiar with the F-4B NATOPS Flight Manual, 

Section X, Part 1, of this publication is a brief description of the 
QF-4B and a summary of the differences between the F-4B and QF-4B. 
Section l, part 2 contains descriptions and operating procedures for 
those systems which provide the remote control capability in the QF-4B 
target aircraft. System descriptions, operating procedures and operating 
limitâtioris, except those relating to weapons systems, contained in the 

F-4B NATO'PS Flight Manual are applicable to the QF-4B and are not repeated 
in this publication. 

WARNINGS, CAUTIONS, AND NOTES 

The following definitions apply to WARNINGS, CAUTIONS, and NOTES 
found throughout the manual. 

i WARNING I 

Operating procedures, practices, conditions, etc, which may result 
in injury or death, if not carefully observed or followed. 

( CAUTION) 

Operating procedures, practices, conditions, etc, which, if not 
strictly observed, may damage equipment. 

NOTE 

An operating procedure, condition, etc, which is essential to 
emphasize. 

WORDING 

The concept of word usage and intended meaning which has been adhered 
to in preparing this manual is as follows; 

‘’Shall" has been used only when application of a procedure is 
mandatory. 

..—“"«•“sawAwmiüm ! 
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«co^ÍSd" h‘S b‘m ^0 °nl* “te" ‘miction of . „„cedo« i, 

.'¡SI' “.1’”^,?°'" Iia'-"J l'e*n used «»ly «ten application of a procedure is optional. 

any degree o^uL^nt'or appHcation of'a^o^edure" 

vi 

/7 



NADC-73219-30 

GLOSSARY 

AC 

Ai'CS 

APCS 

ARI 

C-l 

02 

C/C 

Alternating Current 

Automatic Flight Control System 

Approach Power Compensator System 

Aileron Rudder Interconnect 

Primary Control Aircraft 

Secondary Control Aircraft 

Control Circuits 

COMRCVR Command Receiver 

CC Direct Current 

Direct Throttle 

Fox 1, Remote Takeoff and Landing Operator 

Firing Error Indicator 

Frequency Shift Keyed 

Vertical Acceleration 

Inter-Range Instrumentation Group 

LDG» Idg Landing Gear 

MDM Miss Distance Measuring 

No Live Operator, Unmanned Flight 

Out-of-Sight Controller 

Power Control (hydraulic system) 

Remote Approach Power Compensator 

Static Pressure Compensation 

True Airspeed 

DT 

F-l 

FEI 

FSK 

G 

IRIG 

NOLO 

OOSC 

PC 

RAPC 

SPC 

TAS 

vii 
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GLOSSARY (Continued) 

TOA 

TM 

XKTR 

Takeoff Angle 

Te lense try 

Transmitter 

viii 
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Part 1 - GENERAL DESCRIPTION 

AIRCRAFT 

DESCRIPTION 

al QF;4\Îargr fircfaft is a supersonic, twin engine, jet propelled 
fío™ ín ruP ble 0f P110^1638* remote controlled flight. It may also be 
ürr/ *! convantional manner with a crew of two. For manned flight 

tÍoliídCth rntr0lled throUgh the 8tan^ard systems or may be côn- 
whlîh t i® Te system3 by raeans °f an on-board comand system 

hich simulates the radio command link. The external configuration of the 

2h¡ LdÍMSSenÍ íy the ^ aS the F"4B' The only vernal change is 
telemetry^00 °f “ nae i'or command receivers, beacons, FEI pods and 

COCKPITS 

DESCRIPTION 

Whiie significant changes have been made in the cockpits, neither 

S ahníTTV T61*1*1 fllght instruments nor the iwo man crew 
capability of the F-4B has been altered. The bulk of the modification 

svs terns" aC^0mPllsh^ by exchanging weapons systems controls for drone 

plnel and Ihe°^‘ 6 o°ne SWltCn and Ught Pane1’ the Primary Control 
the iiW'í Emergency Control Panel are installed in the top center of 
S iasbrun,ant Pnnel in place of the gunsight and radar scope 
Sd Îh 1QWer I Í °5 the inet' mnent panel, the Secondary Control Panel 
rlítíí? pPar? Panel hme replaced the Bomb Control Panel, Missile 
Contro! Panel and Missile Status Panel. Additional control Sis have 
been rnstallec on the left and right consoles. Details of the foIvS 

“Lbïn'’,“ SJIoXi'iitfSà“ “;îts cf 
s; îrboonroi%is “au‘bL “ °s ï» 
-rílvlí p1 boeaker? f0r the drone systeni are in the aft cockpit on thé 

irrLTïiïTiï™1- ^ °i tha a£t ™y 
DUAL CONTROL CAPABILITY 

cockpïr0 HowevIrmetÍtnÍCal C°nt:rolS for flyin8 the aircraft from the aft 

sr s^r:„ibs; s ; 

same control capabilities as thp u e arC seat has the 
cockpit retains the P 1 ’ However. ^ Pilot in the fonvard 

pit retains the arming, engagement and control transfer functions. 

Preceding page blank 1-5 
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MAjor Differences 

There are three major differences in the basic controls which affect 
piloted flight without the drone systems engaged. The control stick grip 
has been replaced by a grip which has two four-way switches and a push¬ 
button switch on the top. With the drone systems disengaged the left 
four-vay switch controls aircraft trim in the normal manner and the other 
two switches are inoperative» With the drone systems engaged all three 
switches are used to simulate commands. The normal flaps control switch 
has been replaced and a REMOTE position has been added. ca REMOTE posi¬ 
tion is above the UP position and is used when controlling the flaps 
through the drone systems. If the flaps switch is placed in the REMOTE 
position, the flaps will automatically retract when the airspeed reaches 
between 230 and 244 knots. They will not come down until the switch is 

placed in the ½ or DOWN position. The speed brake control switch has been 
replaced with a four-way switch of the type found on the stick grop. Mov¬ 
ing the switch fore and aft controls the speed brakes in the normal manner 
with the drone systems disengaged. With the drone systems engaged this 
switch is used to simulate commands and disengage control circuits. 

On aircraft which had been modified to include the AN/ALE-29 Chaff 
Dispenser Set, the integrated control panel in the aft cockpit has been 

removed. On these aircraft a switch has been added to control operation 
of the chaff dispenser doors. This switch is labeled ALE-29 DOORS OPEN 

or CLOSED and is located on a panel which has been installed in place of 

the integrated control panel. This switch shall be in the CLOSED position 
for flight. 

STATION LOADING 

External Stores Capabilities 

For target operations the only external stores utilized will be the 
centerline tank on station 5 and/or FEI pods ón stations 1 and 9. The 
structural provisions and wiring for all external store stations have been 
retained. However, in some cases, the basic aircraft wiring has been 
utilizing for drone systems. Thus, if external stores other than the 

centerline tank or FEI pods are to be carried, maintenance personnel must 
verify the compatibility of the stores with the drone wiring. The FEI 
pods are mounted on booms which are attached to standard pylons at sta¬ 
tions 1 and 9. Each pod/boom combination weighs 162 pounds and shifts 
the C.G. by +0.06 percent. 

External Stores Jettison 

Since the weapons systems controls were removed during the conversion 
of the aircraft to a QF-4B, all of the external stores jettison methods 
available in the F-4B are not available in the QF-4B. Two methods of 
external stores jettison have been retained. These are the emergency 

1-6 
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rcleass sy.tar, and the extnrnal tank jettison system. The emer.encv 

rtetnrt“kos*^«hL^”n“h”L",de”“Lid"ïrhntï,ta 

- “'SSL^íLí^-t - ir»;— Er- -• 
Part 2 - REMOTE SYSTEMS 

AIR DATA COMPUTER 

DESCRIPTION 

tionTÎn Se ÍTt^^T T,t0 pr°VÍde for remote °Pera- 

altitude and^^SSuS^SirSeSeWtSySyTSS. ^ airSpeed 

Static Pressure Compensator Indicator Light 

îin“"r™r^- 

BRAKE ON command. If the conroensat^ r«nn ^ rily keyin8 a PARKING ins- r o- ^n"ñ izxr^ir^n\\: 
inoperative In thiScase UPOn 3tatÍC Pressure ^ become 

Er"r -¾ SSois1“”^/“1“» 

ADC Preflight Check 

d“ï"S£= s:=£« =;:ä=. 
The au,«set needing, „el«« 2 .,2 £e“ 

NORMAL OPERATION 

Piloted Flight 

™n.f“8ht “C ls «F»“'-1 1” «-• ■»»- outlined in the 

1-7 
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NOLO Flight 

nrlofr; 0perflonuof the static pressure compensator shall be initiated 

s^rSF'? -»ä“ 

-« - ;Sop5=”»“=:“ - “ 

Emergency Operations 

system?16 ^ ^ emergency °P«ations pertaining to the air data computer 

Limitations 

c^r" » -1^8 40 £- 

arresting hook system 

description 

hookAs^m? ar“S“s0hapCedacÎiltyfÏta?ibee? t0 thG eXÍStlng arrest^g 
control handle. Lm ?hfhÄ a “bl ? t0 the existinÊ hookg 
a tube fitted along the inboard edge of^^riîht^ons^6 ’ C0 
and fastened to an electromechanical rotary actual? C°Ckpit’ 

degr^rL^SSiLt^l^^ís^Sn^s^e^ibf 9° 

releasing^th^hookí^The^motor'^i^the^elec^^6 

manuá 1 ly"push ^ whe^ -Iperato'^s6? 

~«ly W a. control h^l,"“1^ co°„vl”"oSí ÍÍ“115’- ^ 

HOOK ARM SWITCH 

Drone Switch a^d Light^anel ^Placin^tb toggle switch located on the 

provides a ground return f?r thi SWÍtCh in the Potion 
the system to be activated! ^ ^ P°Wer allow^8 

HOOK Switch 

*“s ÍSL™ it:- 

1-8 
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which locks in and provides a 4-second electrical sig-al to the actuator 
After 4 seconda the actuator will release and reset itself. 

NORMAL OPERATION 

Piloted Operation 

th» hi'í COîltru1 clrcuits en8a8l J the hook can be lowered by depressine 
The hoot 8Wi.tCh.any the h00k arm switch is in the ARMED position S 
The hook must always be raised manually by placing the handle In th» ire 
position. However, it cannot be raised during a f-second ner^d Ï h 

ti™yhaft?r ^epre®sin8 the hook switch. The hook may be lowered a^Ly' 
time by placing the handle in the down position. y 

NOLO Operation 

troÆrîuits“^^ 

OnL the hook hasl0beendlowered, 'ircann^^rraísÍd^e^teÍy^heT3^ 
must be raised by manually placing the hook handle in the Imposition! 

Emergency Operation 

There are no provisions for emergency operation of the arresting hook, 

Limitations 

There are no practical arresting hook limitations for field arrestment 

auto brakes 

DESCRIPTION 

.iroÎjnirÎiCï;"to«'d““n‘ï‘,^Sd“>,;C“ ls P”Vlded ‘c^e the 
missed the arresting cable Thp a t- h* 3 recovery ^ aircraft has 

electrical pelee cycle, the brake ccKrôl v^«“^“^ ^ "f““0 " 

tí» :ftïbL^t. = r? 7 
»bee the puiser 1, '?,7” It "1U ^ 

pressure reducing volve, „¿,„.1 pree.S MU îf. 7“;“” 
1. ». The auto hr.kes’sy.te, 

1-9 
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of the brakes when the landing gear is commanded up in order to stop wheel 
rotation prior to the gear entering the wheel well. 

Differential Brakes 

The auto brake system is utilized to provide a remote differential 
braking capability. Differential braking is obtained by applying pul¬ 

sating pressure to one wheel and releasing pressure on the opposite wheel. 

AUTO BRAKES ARM Switch 

The auto brakes arm switch is a two-position toggle switch located 
on the Drone Switch and Light Panel. Placing this switch in the ARMED 
position with control circuits engaged allows the system to be activated. 

DIFFERENTIAL BRAKE STEERING ARM Switch 

The differential brake steering arm switch is a two-pcsition toggle 
switch located on the Drone Switch and Light Panel. Placing this switch 

in the Armed position, with control circuits engaged allows operation of 
the differential brake system provided the auto brakes arm switch is in 
the ARMED position. 

BRAKES Switch 

The brakes switch is a three-position toggle switch, spring loaded 
to the neutral position, located on the Secondary Control Panel. Momen¬ 
tarily moving the switch to the ON position energizes the puiser which 
cycles the brake control valve. Momentarily placing the switch in the 
OFF position removes power from the puiser and the brake control valve, 
releasing brake pressure. 

PARKING BRAKE Switch 

The parking brake switch is a momentary push button switch located 
on the Secondary Control Panel. Momentarily depressing this switch 

energizes the brake control valve which is held open supplying constant 
pressure to the brakes. 

DIFFERENTIAL BRAKE/DIRECT RUDDER Switches 

Differential brakes are operated in conjunction with direct rudder. 
There are two switches which may be used to command differential brakes/ 

rudder. The left ’'trim'1 switch on the pilot's control stick grip may oe 
moved right or left to RIGHT RUDDER/BRAKE and LEFT RUDDER/BRAKE command. 
The rudder switch on the Primary Control Panel may be used for this pur¬ 

pose. The latter is a three-position toggle switch spring loaded to 
neutral. 

1-10 
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AUTO BRAKES Light 

The AUTO BRAKES light is located on the Drone Switch and Light Panel. 
The light is illuminated whenever the brake control valve is energized. 

Thus, the light will flash in response to a BRAKES ON command and will be 
steady when PARKING BRAKE is commanded. 

Brake Pressure Gauge 

The brake pressure gauge is located on the left utility panel. This 

gauge registers the pressure at the output of the brake control valve. 
By monitoring the brake pressure, it is possible to determine if the AUTO 
BRAKES system is operating correctly. The gauge should read a constant 
1000 psi. following a PARKING BRAKE command and a fluctuating pressure in 
response to a BRAKES ON command. 

NORMAL OPERATION 

Piloted Flight 

For piloted flight the manual brake system may be used in the normal 
manner or the AUTO BRAKES system may be utilized. Control circuits must 
be engaged and the auto brakes arm switch in the ARMED position. PARKING 
BRAKE may be used to hold the aircraft in a stationary position with both 
engines operating up to 83 percent rpm. At higher power settings the 
brakes shall be released or manual override used to provide additional 

brake pressure. For landings the BRAKES ON command may be used to stop 
the aircraft in conjunction with the drag chute when the airspeed is 100 
knots or less. The BRAKES ON command may also be used to stop the air¬ 
craft during an aborted takeoff if the airspeed is 100 knots or less It 

should be remembered that the AUTO BRAKES system was not designed as*the 
primary means of stopping the aircraft. Consequently, maximum braking is 
not available under all conditions. During simulated NOLO takeoffs the 

brakes off switch shall be depressed when the engines reach 85 percent rpm 
as thrust is increased to start the takeoff roll. When the landing gear 
is commanded up the brake pressure gauge should read 1000 psi until the 

flaps are up. When the flaps are up the pressure should drop to zero. 

The brakes off switch will release both modulated and steady (parkine) 
bralee pressure. * 

Differential braking may be used for steering during takeoff or land¬ 
ing by placing the differential brake steering arm switch in the ARMED 

position in conjunction with the auto brakes arm switch. During take off 
with brakes off a RIGUT/LEFT RUDDER command will result in pulsed brake 
pressure to be applied to one wheel. During landing with brakes on a 

RIGHT/LEFT RUDDER command will result in pulsating pressure being removed 
on one wheel and retained on the other wheel. When the RUDDER command 
is released pressure will be reapplied to both wheels. 

1-11 
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NOLO Flight 

The auto brakes arm switch and differential brake steering ana switch 
shall be placed in the ARMED position and the parking brake switch depressed 
after control circuits are engaged and prior to inserting the NOLO plugs. 
When checking systems at high power prior to takeoff manual override must 
be used to provide additional braking. When increasing thrust to start 
the takeoff roll the BRAKE OFF command shall be keyed when the engines 
reach 85 percent rpra. Upon landing, the drag chute and arresting hook 

shall be used as the primary means of stopping the aircraft. In the event 
that the arresting hook does not catch the wire BRAKES ON shall be keyed. 
The aircraft may be steered during takeoff and landing by use of RIGHT/ 
LEFT RUDDER commands. 

EMERGENCY OPERATION 

For piloted flight the emergency air brakes are available as in the 
basic F-4B. There, are no provisions for emergency operation of the AUTO 
BRAKES system for NOLO operation. 

LIMITATIONS 

The PARKING BRAKE command will not hold the aircraft stationary at 
power settings in excess of 35 percent rpm. 

A BRAKES ON command shall not be executed at speeds in excess of 100 
knots. 

AUTOMATIC FLIGHT CONTROL SYSTEM 

DESCRIPTION 

The automatic flight control system is utilized to control pitch and 
roll attitude in response to remote commands as well as stabilizing the 
aircraft about all three axes, pitch, roll and yaw. All QF-4B aircraft 

are equipped with an automatic flight control system which has been modi¬ 
fied in accordance with AFC 203. This modification provides for indivi- 
ual engagement of pitch, roll and yaw stability augmentation and removes 

the MACH HOLD feature. For drone operations the MACH HOLD feature has 
een restored. While it is possible to select stab aug singly or in com- 

binations of axes, all three axes must be engaged in order for the AFCS 
to be fully effective. As in the basic aircraft pitch stab aug must be 
engaged in order to engage the AFCS mode. In the QF-4B, the AFCS mode 

must be engaged in order to engage the control circuits which provide for 
remote control of the aircraft. If roll stab aug is not engaged remote 
control of the roll axis is impossible even with control circuits engaged 
m remotely controlled flight the AFCS maintains the aircraft at a fixed 
attitude, Mach number or altitude. By inserting command signals into the 

1-12 
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Arcs it is possible to change the aircraft at-M Mido -fr* u 

tion, limitations have been added to prevent the aircraft f-rnm P ^ 
Plus or minus 45 degrees in pitch and'roll attitude! 

REMOTE AFCS OPERATION 

mi,QhTKe Íj essential to the remote operation of the aircraft and 
must be engaged in order to engage control circuite; n!,! f , , 

cuits are engaged the aircraft attitude is co^roí^d h C° 01 CÍr' 
electrical signals into the APCS tHpco • 1 ^ inserting 

radio commands or switch closure! in the cockpU.^ 06 ëenerated by 

Pitch Control 

generated by t0 the siSnals 

o£ f,,:1,1??«“?:«; -“ä. 

"f shrop" jr™ds e cne error. When tue command is released the Avrz 
the aircraft about the resultant ..J T sCabllrzes 
generated by a CLIMB or nrun1 a 3 tu e- The preset voltage 

thatUtbewitch ^ 
throughout the fuSí en!elo \n. a. consca^ vertical acceleration 

tude from exceeding plus or miims 45^egree^8 PÍtCh 

Pitch Center 

aircraft is nose up^nose deteri,,ine if 

2 degrees. This phase-sensitive circuit sets Ïhe center .attit"de °r~ 

a climb or dive signal as required to drive the ai£ft r ^ pr°Vide 
center. A PITCH CENTER command, then generates Üh w a PiCCn 
which drives the aircraft ! o ’, 8enerates a dimb or dive signal 
attitude reaches 2±1 degrees rl “ce8rae pitch attitude. When the 

on pitch center! g ’ S1Snal dr°pS °Ut’ locking aircraft 

Takeoff Angle (TOA) 

pitch"center°except'a HaT.TtT a/anner SÍmÍUr Co that used for 

lively change the null to a la-degre'e Stch^Í ütÍ^d"1"^' t0 effeC" 
is executed while groundborne prior to the !akeoÍ!£e‘t, ! the aonmand 
not respond. in this case the stabilster «ni ’ 16 aircraft can- 
edge down position. As the aircraft- i 1 eflect to a full leading 

stabilatorPwiU re^osíi^ as reQU2ed ! erfteS ^ SCartS t0 -f«a^he 
attitude. P aS róquired to maintain the 12-degree pitch 
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Altitude Hold 

Altitude hold as provided in the basic aircraft is used without change 

except to interlock it with other pitch commands. A CLIMB or DIVE command 

of greater than 0,5 second duration disengages altitude hold in the same 

manner as pressure on the- ‘rtick in the basic aircraft. Likewise PITCH 

CENTER and MACH HOLD disengage altitude hold. 

Mach Hold 

Mach hold as provided prior to AFC 203 is installed in the aircraft. 

However, it is only operable v/ith control circuits engaged. As with alti¬ 

tude hold, a CLIMB or DIVE command of 0.5 second duration or a PITCH CENTER 

command will disengage Mach hold. An ALTITUDE HOLD or THRUST INC/DEC 

command also disengages Mach hold. 

Rol 1-Cent rol 

Roll-heading control inputs are similar to those used by the pilot 

when controlling the aircraft during control stick steering operation. 

A signal is introduced directly into the roll servo-amplifiers while simu- 

lating operation of the stick force transducer. This causes the ailerons 

to deflect and bank the aircraft in the desired direction. At the same 

time, the roll and course synchronizers are energized. Upon cessation of 

the signal, the roll synchroniser is stopped and the roll servo command 

input signal is removed. However, since a roll rate signal is used to 

drive the roil synchronizer in addition to a roll attitude input, the 

synchronizer will lead the aircraft attitude and the bank angle will 

increase after the command has stopped. A A5-degree switch on the roll 

synchronizer is used to limit the bank angle to 45 degrees. The roll 

servo command signal has two values; one when flaps are down and one when 

flaps are up. Each of these signal values results in a fixed aileron 

deflection. Thus, roll rate in response to a turn command varies with 
airspeed. 

Turn Center 

A phase sensitive circuit is used to determine the direction of bank. 

A TURN CENTER command results in a turn signal of the proper polarity 

to roll the aircraft towards wings level. A +5 degree sv/itch on the roll 

synchronizer is used to drop out the turn signal as the wings near level. 

Then, the normal automatic roll level circuit takes over to lock the air¬ 
craft on heading and level the wings. 

Roll Trim 

A remote roll trim capability has been added. This system utilizes a 

feedback signal from the roll servo to determine an out-of-trim condition. 

Upon receiving a roll trim command this signal is used to drive the roll 
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trim motor in the proper direction to null the feedback signal from the 
servo. The trim motor is driven only for the duration of the roll trim 
command, 

Heading Hold 

The heading hold mode is identical to that in the basic aircraft and 
is engaged when the AFCS is engaged except when groundborne or with flaps 
one-half down. The heading hold feature has been disabled under these 
conditions to preclude heading errors causing the aircraft to Lank during 
takeoff. 

CLIMB/DIVE/TURN Switch 

The climb/dive/turn switch is a five-position switch, spring loaded to 
center, located on the top right of the stick grip. Moving the switch 
forward to the DIVE position generates a signal to drive the aircraft in 

a nose-down direction. Moving the switch aft to the CLIMB position creates 
a signal to drive the aircraft in a nose-up direction. Moving the switch 

right to the RIGHT TURN position results in a signal to the roll servo 
amplifier which drives the right aileron and spoiler up and the left ail¬ 

eron down, rolling the aircraft to the right. Moving the switch to the 
left to the LEFT TURN position results in a signal to the roll servo 
amplifier which results in a left bank. This switch is inoperative with 
control circuits disengaged. 

TRIM/DIRECT RUDDER Switch 

The trim/direct rudder switch is a five-position switch, spring loaded 

to center, located on the top left of the stick grip. With control cir¬ 
cuits disengaged this switch performs the normal trim function. With 

control circuits engaged this switch controls rudder deflection as dis¬ 
cussed in the section on flight controls (Pg 2-7). 

ROLL TRIM Switch 

The roll trim switch is a momentary pushbutton switch located on the 

Primary Control Panel. Depressing this switch activates the automatic 
roll trim system. This system will drive the trim motor in a direction 

to reduce the roll servo feedback signal to zero as long as the switch is 
depressed. 

TURN CENTER Switch 

The turn center switch is a momentary pushbutton switch located on 
the top of the stick grip between the trim and the climb/dive switch. 
Momentarily depressing this switch will lock in a signal to the roll servo 
amplifier to deflect the ailerons and roll the aircraft towards wings 
level. This switch is inoperative with control circuits disengaged. 
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PITCH CENTER Switch 

.h. SLSt«r"r,»!;<'h i: * ””?t,ry »«..h o„ 
; .lsn.l ÍÍ Tr^l^.T^l tríZirZi^Tl 
Inoperative with control circuits disengaged. ÍS 

TOA Switch 

control ”lts;««irrrd"“,i,pr''b;;:on “itch ioc,""i -pr^ 
to drive aircraft to 12 degrees nose^D ThT ^ Ln Che T0A ai?nal 
control circuits disengaged. P‘ ÍS swlCch is inoperative with 

ALTITUDE RETAIN Switch 

on t^epr^dContîoa;np^;Ch ^TTV pU8hbutton -^ch located 
lock in the StituîrreÏÏn «1^ depre%si^ this switch will 

duplicates the results of placing'thfALT H^swÎt^18 e88entlally 
Panel in the ENGAGE position. wLn LÍSuSHetaÍn'Í ^ ^°1 
HOLD Will drop out if it has been JiTAIN is locked ln> MACH 
with control circuits disengaged." 6 8 ' ThÍS is inoperative 

MACH HOLD Switch 

PriJS ConÍrohI1paneítChMÍlnt”°nntary pU8hbutCon 8Witch located on the 

Mach £ld relay and^opf 0Tt the ^It^rSai tbe 
closure of the Mach hold relay essentially dunfilf engaged* 
ing the Mach hold switch in the ENGAGE oís^11 the results of Plac 

»= »d. Xhd. „Unh d, dnopÄd^“- roÄ'dfi“ 'L. 

ALT HOLD Light 

This lightTis°m^inated when^ltitude6 ?WUch Snd Li8hc Panel* 
control circuits engaged. retain has been comnanded with 

MACH/PITCH Light 

normal operation 

Piloted Operation 

.hr.r.“.r:„T»^^ 
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the APGS switch in the ENGAGE position for operations with control cir 
cuits engaged. The AFCS »witch must be in the ensaee noslMnn f a 

c*^r%sr H“ " r 
«suitT^fïïï “1aba0lUte limit8°f ^5t3egîees“°?urn co^s" 

^rfiuin :oitdd waî;irvoLydei;Lctair;DeLhue>Ithe r11 rate in re0pOn8e 
response at low speed, the aileron de^lecíion^rinc^LeT^en 

NOTE 

^nuaUvedi!¿ífÍ* th,e Pll0,: Can Change the alrcrflit altitude by manually displacing the control stick. However th° AFCS uni 

IT^lîTTVS ieturn the aircrafc to ^e áiEÍLltr^^in: carnea prior to displacement of the stick. 6 

NOLO Operation 

to pir‘”8 ths 

prior i. b„kn.1,*L. f“ S: SöirronT8“- ‘ï*,11 be 
down Btobllator deflection Attitude cooti ^ verify a full leading edge 
piloted flight except that*rommflnH d ontro1 is chen maintained as in 

rather than^wi^^ío^Is^e^o^pitr^ radi° 

AFCS Operation with Static Correction Off 

oo»pep;:«1ór7i„“:;he1“;sr;í« s .r:«rr“"of th' 
the autopilot v-ni operate „„mJ" „ fïÎC Presaure compensator fails, 

hold modes may be affected 5f the ^ ChC ^ and alt^ude 

the reference altitude or ¿ach numbefeî^es3 when ^tltic^rlsí“^’ 
compensator fails. ^ cne scatic pressure 

Pitch Oscillations (Altitude Hold Mode) 

oscinations^n^he^raMonic^eeion3' ^ “p-iaa« P^ch 
the ADC airspeed svater ^ „J andLbelow due to fluctuations in 

pumping to divergent oscillations^lt is^ec Varies froni 8tick 

1-tions occur, altitude hold be disengaged by keying P^’cE^R^Then11' 

I i 
1 . 
i i 
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“ desired uslng CLIMB/DIVE commands. For piloted 
light,standard corrective procedures may be applied and altitude hold 

0TSI'l l" £Ileht: ?lelt"d' operation bet^tcî “ 
°;L^hàu Ití“““1"'; In erent, dive,.-gent pitch o.cllu- 
ions shan not be allowed to develop, if any divergent pitch activir-v 

is noted, corrective action shall be taken immediately! a«ivity 

Pitch Oscillations (Mach Hold) 

result^i/thras^if en8a8ed a divergent oscillation may 

he^oi t^l^xÄä ^di0- 
erally thrust should not be varied with Mach hold e^d 

NOTE 

SnÄ™ S.™”“ ™UST mC,,,EC «i» 

emergency operation 

maticall^switch p'Sssu^e^o^ihe^P^fs^L^ tlTTzlnî " ^ 

fligh! °r^r t0 Pr0Vlde Continued operation of the a£cs durííg ZlT"*' 
flight. There are no provisions for emergency operation of the 

LIMUATIOTS 

45 ‘>ep8ÍeeV^irí\oa^iLi!orr^eorTí:dsebrodndbpluhor minus 
ecc.lere.tet the aircraft »111 .tctlc.llp tern Center 

AUTO THROTTLE SYSTEM 

DESCRIPTION 

3y8tIme(Ssitío°ntro1^HSySrm Utiii2es the approach conçiensator 

•uto thiottï p“ltlon- ^ 

‘r,1^ ^ ^ ‘”í«r»do“h. 

flaps up will result in cruise Lde^0!!*111,.80™™ the dual 
landing mode. Ermine poJersetMnLÜoÍ ?^ ^ WÍ11 re8UlC in the 
be commanded in the DT mode Tht. hn < t0 maximuni afterburner may 

the cruise mode is avaiIaM¡ in ^ ^ been modlfied 80 that 

^S^u^L^S^Ind^L;^0“16 °pner:tlt0ne ía~a^e SS !h°entr01 

manualiy position’the throttle ^iTS e^d^ 

i-lfl 
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a force of 20 to 40 poundt per throttle. The system may be dieeagaged by 
disengaging control circuits or by moving the APCS switch to OFF. With 
control circuits disengaged the basic APC system amy be disengaged by 

moving the speed brake switch to IN or by moving the APCS switch to STBY 
or OFF. 

Direct Throttle 

The direct throttle mode is the engage mode of the auto throttle sys¬ 
tem. With the APCS switch in STBY a signal from the feedback transmitter 
on the power control lever is fed to the remote throttle coupler to allow 
the system to synchronize with the manually determined throttle position. 
When the system is armed, the output of the throttle coupler is inserted 
in the electronic control amplifier to balance the signal to the feedback 
transmitter to maintain the throttle position. A THRUST INCREASE or 
DECREASE command unbalances the circuit and the output of the electronic 
amplifier drives the torque boosters on the engines in the proper direc¬ 
tion. Electrical limit switches on the power control levers prevent the 
thrust from being commanded beyond military power unless a BURNER ON com¬ 

mand is executed. The BURNER ON command inserts a thrust increase signal 
into the electronic control amplifier until first stage afterburner opera¬ 
tion is achieved. Then a thrust increase signal will drive the throttle 

as in the non-afterburning region. In the afterburning region the thrust 
decrease signal will operate as in the non-afterburning region until first 
stage afterburner position Is reached. There, an electrical limit switch 

prevents a thrust decrease signal from further retarding the throttle. To 
reduce thrust out of the afterburning region a BURNER OFF command must be 
given. This allows a thrust decrease signal to pass until military thrust 
is achieved. Then the thrust decrease command is allowed to pass again. 

There is also an electrical limit switch which prevents a thrust decrease 
signal to pass to the electronic control amplifier when the power control 
level is at an idle position. 

RAPC 

The RAPC mode functions in exactly the same manner as the approach 
power compensator system in the basic F-4B. Its operation, however, has 

een expanded to include an 8.5 unit angle-of-attack reference for flaps 
up flight. A RAPC command locks in the RAPC relay. This removes the 

throttle coupler input from the electronic control amplifier and allows 
the output of the throttle computer to pass to the electronic control 

amplifier. A flaps up relay provides for switching the angle-of-attack 
reference from 19.2 to 8.5 units when the flaps are up. RAPC may be 

conraanded at any time. If the engines are in afterburner, the RAPC com¬ 
mand will result in a BURNER OFF signal which will decrease thrust below 
t e MIL limit. Then, thrust is limited to 99 percent as in basic APCS 
operation. An airborne switch removes power from the RAPC relay upon 
landing, and the system reverts to direct throttle operation. 
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THROTTLE COMPUTER 

The throttle computer has been modified to include an 8.5 unit angle- 
of-attack reference in addition to the 19.2 unit reference. It has also 

been modified to improve throttle response when operating in the cruise 

mode (8.5 units). The reference angle of attack and gain change is auto¬ 
matically programmed via the flaps-up relay. When the flaps are up the 

computer computes the throttle position required to maintain 8.5 units 
angle of attack. 

THROTTLE ARM Switch 

The throttle arm switch is a two-position toggle switch located on 
the Drone Switch and Light Panel. Placing this switch in the ARMED posi¬ 
tion activates the system when control circuits are engaged and the ARCS 

switch ia not in the OFF position. This switch is inoperative with control 
circuits disengaged. 

APCS POWER SWITCH 

The APCS power switch is a three-position toggle switch with positions 
of OFF, STBY and ENGAGE. In OFF, all power to the system is removed and 
the throttles must be manually positioned and auto throttle cannot be 
engaged. In STBY, power is supplied to the throttle computer and the 

throttle coupler so that the system may synchronize with the prevailing 
flight condition. However, the control amplifier is not active and the 
throttles must be positioned manually. The STBY position is utilized 

for auto throttle operation. With c/c engaged, placing the APCS switch 
in STBY and the throttle arming switch in ARMED engages the system. The 
system engages in a direct throttle mode and a command must be given to 
change the throttle position. If the APCS power switch is in the ENGAGE 
position when the throttle arm switch is placed in ARM, the holding coil 
will drop out and the APCS power control switch will move to STBY. The 

^ut®A^rott^e syßtero may be disengaged by placing the throttle arm switch 
in SAFE or by depressing one of the control circuits disengage switches. 

THRUST INC/DEC Switch 

The thrust inc/dec switch is a five-position switch, spring loaded to 
center, mounted in place of the speed-brake switch on the inboard throttle 

handle. Moving the switch up to the INC position causes the throttles to 
advance. Moving the switch down to the DEC position causes the throttles 
to retard. Moving the switch to either position causes RAPC or Mach hold 
to drop out, if engaged. The switch is effective for positioning the 

throttle between idle and MIL thrust and between minimum and maximum 

afterburner. It does not move the throttles between MIL and minimum 

The INC and DEC positions are inoperative with c/c disengaged afterburner 
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BURNER ON/OFF 

loaded to center0^locatedtCh th a^ree"position toggle switch, spring 
Placing the ^itch in thf 2 the^^ C°“trol Panel. Momentarily 
the miniimnB afterburner settimT-fn ^ Cause thrust to increaae until 

switch in the ON position wil^causrSust tf“cíSe^uníif^he^Í t™ 

positio^e^is“^ dPlaCing the 
in the afterburner the ÍSn nu ? <lefrfa8ed t0 ^ thru®t. If operating 

™ s ^ Â mîs ^ «... 
RAPC Switch 

throttle handleítCLment^i^ndeDresUlhbU^0n BHitch locaced on the inboard 

the direct throstle Srt^tíe'eU^^nL ^ aÍrborne' removes 
time the path from th^throttïe coitror^'r^01 At the same 
amplifier is closed. The computer then 2 electrottic control 

maintain the desired angle ^ãttací H9 t' 'T“16 p08ition t0 
flaps up). A RAPC signal „in u^8,5laps down or 8.5 units 

tive with control circuits disengaged. h 01 * ^18 ia inoPera- 

RAPC Light 

RAPOOS ^¿d1?11' °n the ^ SWitCh and LiSht Illuminates when 

EEMOTE throttle plate 

burner throttle^oaitionsP°^chMical^t1100 °f “ilitary and minimum after- 
quadrant. To move the *** ÍaBtalled 0Q ^he throttle 
be displaced laterally. For AUTO THROTTLE * tWO ye8Íon8 the handle must 
burner stop is removed as is the nT^f2^ opera^ion> the minimum after- 
the idle stop springs A r ll the th«ttle handles, and 

haa a fold-down idl^ stop whi^h phvIlÎIÎÎ Plate 18 rhen in8Called which 

being inadvertently retSded belw idle íutoffVenÍhethe tbr°“le8 from 

in .«„.„S pomeiM, y°“.PÄL X. pl“e' ^ tte 

NOTE 

S .'Spr«0^«.* ztz. told dr ^ 
prevent inadvertent engine shutdown. opiating range to 
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NORMAL OPERATION 

Piloted Operation 

It is possible to engage the approach power compensator system any» 
time the aircraft is in flight. This operation is the same as in the 

basic aircraft with the exception that with flaps up the throttle computer com¬ 
putes the throttle position to maintain 8.5 units angle of att*ik Instead 
of 19.2 units. With control circuits engaged the APCS power switch shall 
be placed in the STBY position prior to placing the throttle arm switch 

in the ARMED position. The auto throttle system engages in the direct 

throttle mode. THRUST INC/DEC and BURNER ON/OFF conaaands may then be 
used to control thrust from idle to maximum afterburner. RAPC may be 
used to position the throttles for an efficient cruise setting with flaps 
up or to maintain the proper throttle position during landing approaches 

flûpQ down. In the RAPC mode the throttles are positioned between 
73 to 99 percent. RAPC may be commanded at any time. If comnanded when 
operating in the afterburning region the thrust will immediately be 
reduced to below MIL thrust then maintained between 73 and 99 percent. 
When transitioning between afterburning and non-afterburning region, the 
throttles must be manually moved around the mechanical stops. 

NOLO Operation 

The NOLO plate shall be installed, the mechanical minimum afterburner 
stop removed, the APCS switch in STBY and the throttle arm switch in the 

ARMED position prior to inserting the NOLO plugs. In addition the engine 
select switch shall be in BOTH and the temperature select switch in NORM. 
Takeoff should be made by commanding BURNER ON and holding THRUST INC to" 

obtain maximum thrust. This will verify afterburner operation and provide 
shortest takeoff roll with maximum runway available for stopping in the 

event of an aborted takeoff. RAPC should be used in conjunction with alti¬ 
tude retain to obtain most efficient loiter conditions. 

I WARNING I 

Do not use RAPC in conjunction with altitude retain during Single 

engine operation or at altitudes in excess of 32,000 feet. The 
RAPC mode of operation is limited to 99 percent rpm. At some gross 

weight conditions this is not sufficient to maintain constant alti¬ 
tude flight and stall may result. 

When commanding BURMER ON or BURNER OFF without the minimum after¬ 
burner stop removed the throttles must be manually moved around the 
atop to prevent the throttles from driving against the mechanical 
stops. 
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NOTE 

““”e b- "8*Bed 

emergency operation 

aystam?re ^ proVÍSlon8 for emergency operation of the Auto Throttle 

NOTE 

^ manually override the throttles by exerting 20 to 
HCe,Peí throttle* In tl>is case the throttles must be 

held in the desired position. 

When manually retarding the throttles with the Auto Throttle svs- 

soLdT8 ’ Îîî6 t!!r0ttle8 can be Pulled egainst the APCS miniLn- 
peed stop. The throttles cannot be retarded below this point 

unless the force against the minimum speed stop is relieved and 
the Auto Throttle system is disengaged. 

LIMITATIONS 

throttleRMnge?de ^ t0 oPerati0n w^hin the 73 to 99 percent 

COMMAND RECEIVING SYSTEM 

DESCRIPTION 

receiÍerrTí^r06^1“8 8y8tem consi8l:8 of AN/DRW-29 command control 

.p"n:%“.T„Är:r;^”“8h ““ 
AN/DRW-29 Command Receivers 

The AN/DRW-29 command control receivers ar** -»-,„1,1 _ r 
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The output relay cloourcs are used to control functions external to the 
The received rf elgnal Is converted to an if frequency, 

amplified and demodulated. The demodulated signal la then applied 
through a set of contacts of tho carrier relay to all 20 audio decodera. 
Each decoder Is tuned to a specific audio frequency in the range from 
7.5 to 73.95 kHz, and each will energize Its corresponding relay when 
its specific audio frequency Is present In the audio signal. The second 
output from the If amplifier is used by the carrier detector circuit to 
produce a dc output voltage, the magnitude of which is proportional to 
received signal strength. When the received rf signal at the input of 
the radio receiver is 10 microvolts or more, the earlier detector clr- 
cuit energizes the carrier relay, which passes the audio signal to the 
audio decoders. If the rf signal level drops below 5 microvolts, the 
Cffr^er T/l*y 18 deenergized, the audio output circuit is opened, and 
all decoder Input circuits grounded. The carrier relay also provides 
externally connected single-pole double-throw switching through another 
set of contacts. Two command control receivers are installed In the 
arget drone; however, only one receiver is in consnand of the drone at 

any ona tin®. Either receiver is capable of operation Independently of 
the other. The dual receiver transfer relay box places the standby 
receiver in operation on failure of the operating receiver. 

Dual Receiver Transfer Relay Box 

the receiver ******** box is a primary interlock component for 
th!t f8“ ODS conmiand COI>trol system. The unit contains five relays 
the iiOn,-K0 transf“ control from one command control receiver to 

e other in the event that either receiving system fails. If both svs- 

Ïf^ll sik 3 8ígnfV8 8UPPlied to initiate the carrier failure sequeLe 

cwrler^el^«T°th * dr0ne contro1 8y8ten>- Power for the 
carrier relays in the command control receivers is routed through the 
dual receiver transfer relay box. ^ 

Multiplexer 

The multiplexer functions to convert the 20-channel output of the 
? 54 C0IEnand control channels to which the functions are 

assigned as shown in table 2-1. The 54 command control channels are 

SZTVr th^ ^iC 20 channel8 Provided by the receivers by using 
8 2 ^hrou8b 20, omitting 12, keyed singly to provide 18 comuawd8 

oST T U8ln8 1 keyed «iaoltaneously with each of the 
other channels to provide 19 additional command control channels; and 

^ïhLuïh1™1.-12 key?îl flimultane°u8ly with each of the other channels 
f t^tal Ïf 54h 20 pr0vlde 17 Archer command control channels to make 

AT-335/ARW Antenna 

«ard^f Sl335/^qUarter WaVe’ 8t:reainli,led. antennas are installed for¬ 
ward of the cockpit, one on top of the fuselage and one on the bottom. 
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TABLE 2-1. COMMAND CONTROL FUNCTIONS 

Channel 

and 13 
and 14 
and 15 
and 16 

1 and 17 
1 and 18 
1 and 19 
1 and 20 
12 and 3 
12 and 4 
12 and 5 
12 and 6 
12 and 7 
12 and 8 
12 and 9 
12 and 19 

Function 

Brakes Off 
Brakes On 
Mach Hold 
Landing Gear Up 
Landing Gear Down 
Climb 
Dive 
Left Turn 
Right Turn 
Turn Center 
Altitude Retain 
Thrust Increase 
Thrust Decrease 
Right Rudder and Nose wheel 
Left Rudder and Nose wheel 
Takeoff Angle 
Engine Shut DN LT 
Engine Shut DN ST 
Spare 
Wing Fuel Jettison 
PARC 
Cameras On 
Spare 
Chute Jettison 
Wing Flaps Down 
Wing Flaps Up 
Chute Deploy 
Parking Brake 
Carrier Recovery 
Speed Brakes Down 
Speed Brake Up 
Pitch Center 
Roll Trim 
Arresting Hook Down 
Abort 
Spare 
Half Flaps 
Low Altitude Control On 
Burner Off 
Burner On 
Telemetering Calibrate 
External Stores Jettison 
Spare 
Spare 
Smoke On 
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Local Control 

Secondary Control Switches 
Secondary Control Switches 
Primary Control Panel 
Primary Control Panel 
Primary Control Panel 
Stick Grip 
Stick Grip 
Stick Grip 
Stick Grip 
Stick Grip 
Primary Control Panel 
Throttle Handle 
Throttle Handle 
Primary Control Panel 
Primary Control Panel 
Primary Control Panel 
Secondary Control Panel 
Secondary Control Panel 
Primary Control Panel 
Emergency Comnand Panel 
Primary Control Switches 
Secondary Control Panel 
Emergency Command Panel 
Secondary Control Panel 
Primary Control Panel 
Primary Control Panel 
Secondary Control Panel 
Secondary Control Panel 
Emergency Conanand Panel 
Primary Control Panel 
Primary Control Panel 
Primary Control Panel 
Pvlmary Control Panel 
Secondary Control Panel 
Spare Control Panel 
Spare Control Panel 
Primary Control Panel 
Stick Grip 
Primary Control Panel 
Primary Control Panel 
Secondary Control Panel 
Emergency Comnand Panel 
Secondary Control Panel 
Secondary Control Panel 
Secondary Control Panel 
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TABLE 2-1. CCM4AND CONTROL FUNCTIONS (cont.) 

Channel Function Local Control 

12 and 11 
12 and 13 
12 and 14 
12 and 
12 and 

and 17 
18 
19 

and 20 

15 
16 

12 
12 and 
12 and 

Smoke Off 
No. 1 Receiver 

Receiver 
C 
D 

No. 2 
Spare 
Spare 
Spare E 

12 

Spare 
Spare 
Spare 

Secondary Control Panel 
Secondary Control Panel 
Secondary Control Panel 
Secondary Control Panel 
Secondary Control Panel 
Spare Control Panel 
Spare Control Panel 
Spare Control Panel 
Spare Control Panel 

«ííhfl °f ^0^-29 control receivers may be connected to 
t« rhl the two hennas; however, receiver No. 1 is normally connected 
to the top antenna and receiver No. 2 to the bottom antenna 

COMMAND RECEIVER Switch 

The command receiver switch is a two-position toggle switch located 

'll 5°” ft?"01 Pf“ “ ">« cowole. Placing tha »Itch 

Receiver Switch 

to cIÍLreCtÍVer rit:Ch,ia a three-Poaltion toggle switch, spring loaded 
the í0C^ed„0n fhe 3econdary control panel. Momentarily placing 
dual r-«r i Ín hhe Nf* 1 °r N°‘ 2 Poeitlon energizes the relays in the 
nailtiplexer?r ** relay boX to C0Miect the receiver selected to the 

No. 1 and No. 2 Receiver Lights 

1 and 2 receiver lights are located on the Drone Control 
li^ht i^nrVV 6 ^0nlmaí'd receiver switch. The No. 1 or No. 2 receiver 
light is illuminated when the corresponding command receiver is active 

Carrier Light 

wh.n!^Ï lu6 drODe Tter °N the Carrler ll«ht «ill be illuminated 
ÏÎ Vr" receiver switch is ON and the received signal strength 
is sufficient to energize the carrier relay. ^ rengtn 
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NORMAL OPERATION 

Piloted Qperakion 

in re=elvers "“y b° activated anytime the c/C maater ewitch 

l*. ‘Z\llTTãl:"íal "X'r^“'í,r r1?H 

"T¡ Ä Vl^~3tBiFv 
"m™"/”"'" '*Uy b“ "Ul «»o-ticiiy raitch PO ,L“^.ÍÍ: 

NOLO Operation 

ON ^e^l0tineJba8iC alrcrafc checkfl «“d with the C/C master awitch uw, cne conBnand receiver switch n j j . *■ 
«h. SSlSg ¡;tS^1rL‘,‘,f'2<® p““1“- 
be selected and checked for ooerati™ , 1 , No# 2 receivers shall 

emergency operation 

recebera.ara ^ prOVÍ8lona for «“^ency operation of the command 

LIMITATIONS 

n»-teSeiW/S¡a2! C0,mand reCelVerS haVe a line"of-8i*ht range of approni- 

CCMTROL CIRCUITS 

DESCRIPTION 

aircraft^lectrical^ystem^o^nergize^he^rone^^t1 the 
provide excitation voltage to the relay lovir ^^ co®po,lent8 ^ to 
signals. Until the control circuir» V 8Í° Wjich controls command input 

trol circuits the stick force aon“ “fft* "pon en8a8«nent of the con- 
the aircraft attardé IÍ k! ^ from the ^CS loop and 
At the same time' standby ^hr°Ugh the U8in8 commands, 
.llcliic th„ “'l h» ,2; f “ th' drop. „.teJ 

»ipc b«„ PlLTu tÂs7SLï“^h,Â:tlr mioL 
prior to engaging control circuits. ^°8 ^811 be en8aged 
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C/C MASTES Switch 

The C/C master switch is a two-position toggle switch located on the 
Drone Switch and Light Panel. Placing the switch in the ON position 

allows power from the right 28-volt dc bus to energize the C/C Power 

Control relays. Normally open contacts on these relays are wired in 
series to the ground return to the C/C MASTER light. Thus, all relays 
must operate to illuminate the light which is located on the Drone 

Switch and Light Panel. Two additional contacts on the C/C master essen¬ 
tial control relay also close when the C/C master switch is ON. Closure 

of these contacts allows the right and left 28V dc buses to energize the 
right and left W power buses which provide stand-by power to the drone 
systems. 

C/C ARM SWITCH 

The C/C arm switch is a two-position toggle switch, spring loaded to 
OFF, located on the Drone Switch and Light Panel. Momentarily placing 
the switch in the ARM position energizes the C/C arm relay, provided the 
AFCS is engaged. This relay locks in and allows power to pass to the 
C/C engage switch. When the C/C arm relay Is energized a normally open 

set of contacts close to provide a ground return to the C/C ARM light 
which is located on the Drone Switch and Light Panel. This light is 
illuminated until C/C is engaged. 

C/C ENGACE SWITCH 

The C/C engage switch is the NOSEWHEEL STEERING/HEADIWG HOLD CUTOUT 
switch on the stick grip. When the C/C arm relay is energized the nose- 

wheel steering power is removed from the switch and 23 v dc from the con¬ 

trol circuits is applied. Momentarily depressing the switch, with C/C 
armed, energizes and locks in the C/0 engage relay. When this relay is 

energized 28 v dc power from the aircraft energizes the right and left Y 
power buses. This is the power co energize all control relays in the 

drone systems. When C/C is engaged the C/C ARM light is out and the C/C 
ENGAGE light on the Drone Switch and Light Panel is illuminated. 

C/C DISENGAGE Switches 

There are three C/C disengage switches on the QF-4B. They are the 
trigger switch on the stick grip, the AFCS emergency disengage switch on 
the stick and the speed brakes switch on the throttle handle. Momentarily 
moving the speed brakes switch to IN or OUT or depressing either of the 
other two switches energizes the autopilot disengage relay. This in turn 
removes power from the AFCS engaged relay. When the AFCS engaged relay 
is de-energized power is removed from the C/C arm and C/C engage relays. 
When the C/C engage relay drops out dc power Is removed from the Y power 

buses. Thus, the aircraft reverts to basic operation in the STAB AUG mode. 
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C/C TEST Switch 

if “ solenoid awttcl, „„ lhe Co™») 

Cltculta^to^be «1« ï«1.” ^°°° ^°1 
contained in the circuit to ^ f * 8roimi*bome interlock is 

operation, wí» ÍL ^ “ lîcT '? 
functions ar. oparaM. .«apt rho.“ 

STAB NULL Light 

Thla^nt“ "SniíSt'ad1*.;.“";. T‘tt ^ ^ 
for groundborne engagement of the AFcÍ Pr°per p08itlon 

C/C MASTER Light 

* failure in the aircraft electrical lyste^. ^ ^ bU8e8 °r 

C/C ARM Light 

li8hth:inCiSnÍ;aeÍ¡ -íhe^l/c^^rh SWitCh and Li8ht Panel- The 
ON position with the C/C master ON The liehtplaced in the 

C/C is engaged or the C/C master i¿ placed in the 0Fpepo“ítSní8hed When 

C/C ENGAGE Light 

«d S'uíLÍS uíS'Jc î.°Ca“1g^the S"‘"* fonol 

NORMAL OPERATION 

Piloted Operation 

system^i^engaged^by^lacing ïhe18 The 
the C/C arm switch in^he ARM nnniii ^ witch ON, momentarily placing 

C/c .«gaga switch. * Ïï,™ ;rt“«“lSJÎ'.“,Tf“fUy fl..8 
the C/C master off relay to be enereizpd ltk lec^ical syßt^ will cause 

th. power path to th. r^s conSnT i. SraMÍÍ'h"1*5' 1‘ 
buses is opened and control circuita h? “ircraft buses to the drone 

engagement also causes the AFCS to diseSe^'ln^h C°ntro1 circuits dis- 
isengage. In the event of a malfunction 
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o100® systems> control circuits may be disengaged by depressine 

ií iheS eae?rCf dRengage switch, depressing the trigger switch, nJv- 

* BWÍtCh t0 IN °r 0lrr °r Placin§ the C/C master switch 

NOLO Operation 

hm, citcuits shall be engaged, after the basic aircraft checks 

^eo5epositZneted “í **<? ea8aged* by placinS the C/C "“ter switch in 
tion^nd tí» momentarily placing the C/C arm switch in the à3H posi¬ 
tion and then momentarily depressing the C/C engage switch. Once the HOLO 

the KOLO plugs and keying a disengage switch or placing the gene^Ir Ln 

eíectScaffIiíure'bwiT PrÍtÍ0?* the lectrical failure will not result in control circuits disengagement. 

EMERGENCY OPERATION 

There are no provisions for emergency operation of the control circuits 

LIMITATIONS 

The AFCS must be engaged to engage control circuits. 

DRONE CONTROL CONFIGURATION 

DESCRIPTION 

The QF-4B target drone is configured to be a iw an . , 

"îLlV" ‘““í1“1“ °f « •*“* bl«=troS„ r«b ^<,““0”/^, 

»pi- h t>”r1:XtTLt«he krr:f "er ^°1 ^ 

COMMAND MASTER PANEL 

i™---“™æ 
-• P-Mxs ~,í. 
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CCmAND MASTER Switch 

Tha command master switch controls power to the entire command system. 
Placing the switch in the 0¾ position applies standby power to the command 
transmittero. 

XKTR Switch 

The XMTR switch provides for selection of the main or auxiliary trans¬ 
mitters. Placing the switch in the MAIN or AUX position places the cor¬ 
responding transmitter and audio coder in the operate condition. 

CARRIER Switch 

The carrier switch controls the mode of operation of the transmitting 
sets. With the switch in the KEYED position a carrier is transmitted only 
during the time a command is being keyed. With the switch in the COKSTAMT 
position a carrier signal is transmitted continuously. 

XMTR Lights 

Two XKTR indicator lights are located on the conanand master panel. 
These lights are labeled MAIN and AUX. The light which is illuminated 
indicates the transmitter which is in operation. 

CARRIER Lights 

Two carrier indicator lights are provided on the command master panel. 
The CARRIER OFF light is illuminated whenever the consnand master switch is 
ON and a carrier Is not being transmitted by the command transmitting set. 
The CONSTANT CARRIER light is illuminated when the carrier switch is in 
the CONSTANT position and a carrier is being transmitted. 

Sidetone Volume Control 

The command system includes a sldetone oscillator which generates an 
audible tone to the pilot's headset when a command la keyed. The volume 

this tone is controlled by the sidetone volume control. 

AN/ARW-55 COMMAND TRANSMITTING SET 

Two AN/ARW-55 consnand transmitting sets designated as MAIN XMTR and 
AUX XMTR are included in the drone control system. Each set consists of 
one AT-335/ARW antenna, one T-309/ARW-55 radio transmitter and one 
C-902/ARH-55 transmitter control. One antenna is mounted on the top of 
the aircraft and one on the bottom. The transmitter connected to the top 

antenna U designated the MAIN XMTR, and the transmitter connected to the 
bottom antenna is designated the AUX XMTR. The AN/ARW-55 transmitting 
set is capable of transmitting 20 separate audio notes referred to as 

channels. By using channels 2 through 11 and 13 through 20 separately 
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and In combination with (multirtlexedl 1 and 19 ■;/ ^ 
Eifly be commanded The ehannni oii ' ¿ nd ^2, discrete functions 

“ — ’-1 & 
C-902/AEW-55 Transmitter Control 

located ^tîi^'iotconsoî0“'^1^ ^ f°r eaCh tra“"itter, are 
and an XMTR POWER svicch pi^ ^ e<’, Sach un^t ^as a frequency selector 
tion pS ?' ^ ^ “* ™ post- 
raaater switch is placed to the an ? ranamitting set when the conanand 

selector detents the th* 

COTTROL PANELS 

function switches* These^itches^re ?perat^n8 the aPPrt>priate command 

th. - th. „it.h op.rMt.. iï U.«Sl‘S“Î!*‘B“,.rü“““d 

KORMAL OPERATION 

th. Sï,t“ 1‘ h, ..t.i^ 
po».r R.ltch on „„ both tr«um«tÓ?“rat”ír“pií“t pl“ln8 th* ^ 

switch CW applies standby power to thp lng the conHsa^ master 
transmitter may then be selected hv i Q8Isitting system. The desired 

AUX a/j desiredf ThenIhe tû ^ or 
KKYKi> as desired. switch shall be set to CONSTANT or 

NOTE 

If the command master switch h««i * i 
prior to selecting MAIN or Amr rh f°r l0SS than 35 seconds 
mand master panel ,the indicat^ light on the corn- 
time has elapsed^ ' iUuniinate untü 35 seconds -Vann up- 

EMERGENCY OPERATION 

ittïïn,,“!»” c" »”tg.„.y .p„..i.n of the tTm 
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DESCRIPTION 

The QF-4B is equipped with a remotely operated drag chute for NOLO 
operations. The remote system is designed to operate only with the NOLO 
plug installed and weight on the landing gear« The drag chute control 
cable is routed over a set of pulleys mounted on a rotary actuator at 
station 573.6« A CHUTE DEPLOY command causes the actuator to rotate and 
effectively shorten the cable which simulates the action of the manual 
control handle. Once the command is keyed it is locked in but the signal 
will not pass to the actuator unless there is weight on the landing gear. 
A CHUTE JETTISON command unlocks the CHUTE DEPLOY consnand and drives the 
actuator to its original position releasing tension on the control cable 
allowing the chute to jettison if it has deployed. If the chute was not 
deployed the deployment command is simply removed and must be keyed again 
in order to deploy the chute. A THRUST INCREASE command will also cancel 
a chute deploy command or jettison a chute which has been deployed. 

NORMAL OPERATION 

Piloted Operation 

For piloted flight the remote drag chute system is inoperative and 
the drag chute must be manually deployed in the normal manner. 

NOLO Operation 

The remote drag chute system is armed by the installation of the NOLO 
plugs. A CHUTE DEPLOY command will lock in anytime the NOLO plugs are 
installed; however, the chute will not deploy until there is weight on 
the landing gear. A CHUTE JETTISON or THRUST INCREASE command will drop 
out the deploy command and; if the chute is deployed, jettison the chute. 

EMERGENCY OPERATION 

There are no provisions for emergency operation of the drag chute. 

LIMITATIONS 

There are no limitations on operation of the remote drag chute system. 

DUAL CONTROLS CONFIGURATION 

There are no mechanical flight controls or throttle controls in the 
aft cockpit of the QF-4B aircraft. However, a complete set of cotanand 
switches is provided so that the aircraft can be flown from the aft cockpit 
with control circuits engaged. All arming, engage and disengage functions 
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must be performed from the forward cockpit# In lieu of a mechanical con¬ 
trol stick, a hand control has been installed in place of the antenna 

hand control« A throttle control panel has been provided for thrust con¬ 

trol« A Primary Control Panel, Secondary Control Panel, Emergency Control 
Panel and Spare Switch Panel similar to the panels in the forward cockpit 
have been provided for control of the drone systems. 

COCKPIT CONTROL SWITCH 

The cockpit control switch is a two-position toggle switch located on 
the Drone Switch and Light Panel« Placing the switch in the AFT position 
deactivates the control switches in the forward cockpit and energizes 
those in the aft cockpit« 

CONTROL STICK 

The control stick is a hand stick mounted on the RIO instrument panel 
in place of the antenna hand control« Moving the stick fore and aft, right 
and left pr^ides attitude control in exactly the same manner as moving 
the clind)/dive/turn switch on the pilot's stick grip. The switch on the 

top center of the control stick is the turn center switch which duplicates 
the function of the turn center switch on the pilot's stick grip. 

NORMAL OPERATION 

The ARCS and control circuits must be engaged in the forward cockpit. 
Control may them be passed to the aft cockpit by placing the cockpit control 
switch in the aft position. The pilot shall also place the arming switches 
in the ARMED position as desired. Control can be returned to the forward 

cockpit by placing the cockpit control switch in the FORWARD position. The 
pilot must disengage the control circuits from the forward cockpit regard¬ 
less of the position of the cockpit control switch. 

NOLO Operation 

NOLO Operation is unaffected by the dual control capability. 

EMERGENCY OPERATION 

Bnergency disengagement of control circuits is accomplished from the 
forward cockpit only. 

LIMITATIONS 

There are no specific limitations related to the dual controls. 
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ELECTRICAL PCMER SUPPLY SYSTEM 

DESCRIPTION 

The QF-4B electrical pow 
power supply system of the F 
and a target power control b 
circuits is provided in the 
circuit protection by placing 
applying voltage directly to 

A-C Electrical Power 

All QF-4B aircraft i 

circuits disengaged the 
basic F-4B* With contre 
energize the right and ] 
generator fails during n 
to disengage C/C master 
the remaining generator 
aa a standard F-4B. In 
in that generator being 
circuit. At the same ti 
control panel is applied 
for the remaining genera: 
the remaining generator, 
attempts to power both al 
closes,a lock-in voltage 
vent the bus tie from opt__ow 

DC Electrical Power 

The existing dc power ^ 
of two non-essential tran 
and MDM systems. As with 
rectifiers are connected 
limiter. In the event of 
flight the non-essential 

NOLO Plugs 

1-35 



NADO 73219-30 

NOLO ARM Light 

The NOLO ARM light is locateó^j^j^rTjcõne Switch and Light Panel. 
It will be illuminated anyLiscTeitner NOLO plug is installed. 

The NOLO ARM light shall never be on for piloted flight. The NOLO 
ARM light indicates a NOLO plug is installed thereby bypassing 
normal electrical circuit protection. 

REMOTE ARM Light 

The REMOTE ARM light is located on the Drone Switch and Light Panel. 
This light will be illuminated when control circuits are engaged, the 
flaps handle is in the REMOTE position, the flaps/speed brakes switch is 
in the ARMED position and both NOLO plugs are Installed. 

The REMOTE ARM light shall never be illuminated for manned flight 
as it indicates that both NOLO plugs are installed. 

NORMAL OPERATION 

Piloted Operation 

Operation of the electrical system is unchanged in piloted flight. 

NOLO plug(s) shall never be installed for piloted flight. 

NOLO Operation 

The electrical system is engaged in the normal manner. After control 
circuits are engaged and all ground checks completed the NOLO plugs shall 

be installed. Upon installation of either NOLO plug the NOLO ARM light 

shall illuminate. With both NOLO plugs installed, the flaps handle in the 

REMOTE position and the flaps speed brakes switch in the ARMED position, 
the REMOTE ARM light shall illuminate. 
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WARNING 

Do not attempt NOLO flight if the REMOTE ARM light ia not 
illuminated,. Failure of the light to illuminate may indicate 

remote control of flaps and speed brakes or landing gear may 

not be possible, or control circuits may be lost if a generator 
fails. 

EMERGENCY OPERATION 

Piloted Operation 

in tbe event of a generator failure, control circuits will automati¬ 
cally disengage through the action of the C/C maater-off relay. The 

electrical system will revert to the baeic aircraft configuration and 
standard emergency procedures shall be executed. 

NOLO Operation 

™,,J,\t!î%eVentv0f a 8unerator failure, the failed generator will be dis- 
connected from the system. The remaining generator and the bus tie will 
be locked in powering both ac buses from the single generator. Control 

ren^111 en?aged but the uon-essential transformer-rectifiers 
Th« tooi/í-06?8“?00 re®ultln8 in loss of power to the FBI and MOM systems. 
The iock-in feature then prevents the second generator from disengaging 

NOTE 

There is no provision for remote operation of the ram air turbine. 

lD e of a dual generator failure in NOLO flight the air- 
craft will bo lost. 

f~ warnimgI 
î*0 “““"pi t0 regain a lost generator with the NOLO plugs 
installed as the bus tie locks in anytime the aircraft is 
operating ^rom only one generator. 

LIMITATIONS 

There are no specific limitations applicable to the electrical system, 
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ENGINES 

DESCRIPTION 

nr, ,^10 standard General Electric J7Q rv b í 

2!^f WÍth BOmS ^ification. The^AOTO^THROTTrp6 *1* retalned in the 
romote control of the throttles A ayBte¡m Provides for 
also incorporated to provide for öm« 0 efl8iae ßhutdovn capability ia 

»01.0 flight. The e,l.PÏS .„'«/“W/;““0” of “ "8‘“ »»ring 

=rsrs i^esuf -™ 
NORMAL OPERATION 

Piloted Operation 

fugí! "Â;?i"r.hi:ttïr"«,elr re “r1 f" 
THROTTLE system. is availal>le through the AUTO 

NOLO Operation 

niannar. manually in the normal 
system after the engines have be^st^ted! 8h ^ THBorrLE 

EMERGENCY OPERATION 

J RIOTT^or Sí ÍkÍm sÍSt^^L^L156 SesV™ ^^ency by 
for a minimum of 5 seconds to be effective^ commands must be held 

LIMITATIONS 

th. q“.«““'10” «» »“1= F-4B HATOPS „ 

FAILSAFE SYSTEM 

DESCRIPTION 

a rrioa of —« - 
S^ûnce carrler occurs. The tMMt wn 1 Ver 3 1088 of 

failsafe modes determined by the flieht one of three 
loa«. If the carrier is lost- condition at the time of carrier 
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during takeoff with the airspeed less than 85 knots or 
during a landing with full flaps and the aircraft 

groundbome, the aircraft will execute an ABORT provided 
the NOLO plugs are installed: 

during takeoff with the airspeed greater than 85 knots 
or during a landing prior to touchdown, the aircraft 
will execute a WAVEOFF: 

subsequent to takeoff and prior to putting the flaps 
down for landing, the target will either orbit or fly 
a preset magnetic heading at a safe altitude. 

Abort 

With the airspeed less than 85 knots with 1/2 flaps or groundborne with 

theuíaÍlaKf0 ab0rt WiU be actlvatod following a 2-second 

automation; l^ked-'în: ^ 1S ^ folloWin8 c“dfl 

BURNER OFF 

THRUST DECREASE 

BRAKES OR] 

HOOK DOWN 

CHUTE DEPLOY 

be obtained by “ ABORT command. The failsafe abort 

Stalled. COmm are 0perat:i0Ilal only «h«» th® NOLO plugs are 

NORMAL 

Phase 1 

When carrier is lost for 7 seconds and the flaps are un ohase 1 fan 

being autôÜucÏiy loZAÍ^3^ ^ ^ foll0WÍ¿g COTn^8 

BURNER ON (if airspeed is less than 240 KIAS) 

BURNER OFF (if airspeed is greater than 240 KIAS) 

THRUST INC 

TOA (if altitude is less than 17,000 feet) 
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PITCH CENTER (if altitude is greater than 17,000 feet) 

SPEED BRAKES IN 

TURN CENTER 

Phase 2 

Phase 2 failsafe is initiated 7 seconds after phase 1 is initiated or 
7 seconds after reaching 240 knots, whichever is greater, phase 2 auto¬ 
matically locks-in the following commands: 

RIGHT OR LEFT TURN (direction of turn is determined 
by position of Failsafe Turn Select Switch) 

TURN CENTER (when at preset heading if Preset Heading 
mode has been selected) 

RAPC (when altitude is above 17,000 feet) 

ALTITUDE RETAIN (when altitude is between 17,000 and 
32,000 feet and Mach number is less than 0.92) 

NOTE 

If phase 1 is initiated with airspeed less than 240 knots, 

BURNER ON will be conmanded. When reaching 240 knots BURNER OFF 
is cotnnanded and the 7-second, phase 2 time delay initiated. 

Waveoff 

The waveoff mode is effective when flaps are at the half position and 

airspeed is greater than 85 knots or when flaps are full down and the air¬ 
craft airborne. The action of waveoff failsafe is identical to the normal 

failsafe except the initial time delay is 2 seconds rather than 7 seconds. 

ORBITING/PRESET HEADING Switch 

The orbiting/preset heading switch is a three-position toggle switch 
located on the Drone Switch and Light Panel. Placing the switch in the 

ORBITING or PRESET HEADING position arms the failsafe system allowing 
power to pass to the failsafe logic circuitry when the loss of carrier 
relay is energized. Placing the switch in the ORBITING position will 

result in the aircraft turning in a constant 45-degree bank. Placing the 

switch in the PRESET HEADING position will result in the aircraft turning 
in a 45-degree bank until the preselected heading is reached. The air¬ 
craft will roll wings level and maintain levai flight at the pre¬ 
selected magnetic heading. The center position is the SAFE position which 
prohibits power from being fed to the failsafe circuitry. 
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FAILSAFE TORN SELECT Switch 

. fail®afe turn select switch is a t^/o-position toggle switch 
located on the command control junction boat in the aft cockpit. The 

direction of turn to the preset heading or in the failsafe orbit is 
determined by the position of this switch. 

CASHIER RECOVERY Switch 

The carrier recovery switch is a guarded pushbutton switch located 
on the Emergency Control Panel. Momentarily depressing this switch 

energises the carrier recovery relay. When the carrier recovery relay 
is energized power to the abort, waveoff, phase 1 carrier loss and 

phase 2 carrier loss relays is interrupted. This resets the failsafe 

i88irsAFE°Vlded Carrier 18 re8ained or the orbit/preset heading switch 

FAIL SAFE Light 

uThaff“safa UBht 13 on che Drone Switch and Light Panel. This 
light wil! be Uluminated whenever the loss of carrier relay is energized 

PREsS^^niÔ;.1'“'“"8 l’ l“ Clth" th' °“ITIK " 

NORMAL OPERATION 

Piloted Operation 

the ÜÍMt40n/r01 Ciríui^8 eugdged the failsafe system is armed by moving 
™ Í headin8 switch out of the SAFE position. If the 

l 0,F " “ 1- íailaàfe action .ill 
TP inltJ-ated* However, the abort mode is inoperative for piloted flieht 
If carrier is lost for 2 seconds during landing approach with ais fuU* 
aown and RAPC engaged or during takeoff with half flaps and airs5edf 
greater than 85 knots, the waveoff sequence will be initiated Conrnund« 

ÏecÎ?êdBÜR!?R2ÎS,kSPfD IN ûnd TÜRN wiU autom¡tically be 
S äctln if It r flapS ^ landla* 8ear will be retracted by 
the action of the airspeed switch. At the same time BURNER OFF will be 

executed. Seven seconds after the initial set of conSTph^l 2 win 
commence. Depending on the position of the turn select switch a rieht 

left turn will be contended (if the airspeed is less than 2A0 knots tl 
sequence will be delayed until 7 seconds after 240 knots is reached} tLp 

aircraft will turn to the preselected heading or remain in a turn depend- 

h° poflit:ion of the ORBITING/PRESET HEADING switch When at 
17.000 feet altitude ALTITUDE HOLD and RAPC will be cZ^ed 

lo«flWAfh £la?S UP’ the normal failsafe mode is Initiated 7 seconds after 
loss of carrier. In this case TOA is commanded if the aircraft altitude 

BURNER80N U coTtmanded3tt 17’°°0 feet or PITCH CENTER is commanded DUKNKK ON is commanded at airspeeds below 240 knots and RiniNFR http «k 

240 sp““ TUKH m 
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^L-C^;nnSeV!n.8eCOndS later phase 2 18 initiated as in waveoff. During 
?7^nr,2 R^P?~and ALTITlJDE H0LD are comnanded when the aircraft is between 

£™° f 'T í*“/“““'*- í«l-«í. 1=81= raraaino locked ln*untll 
tSI der« r®8ainad “d RECOVERY is commanded. Once the initial 

bS ÍÍÍLifd thÜT r Waveofftor 7 8econds for n°tmal failsafe has 
11 d h sequence cannot be interrupted or reset by placine the 

O.mKG/PRSEX HEADING switch to safe. CARRIER RECOVERY must be comnanded 
or control circuits disengaged to reset the system. 

K0L0 Operations 

k^?Íth cfBmfnd re=eivers on and carrier established the orbiting/preset 

Ïhe Sn Ï /^1 k6 8et t0 0RBITING or PRESET HEADING as desired and 
wmo Î 8elect switch set to RIGHT or LEFT as desired. Installation of the 
NOLO plugs arms the ABORT mode. ABORT may be commanded during takeoff wiîh 
airspeed less than 85 knots or during landing roll with the ^rottles at 

cÎIdÎMrea8?f ; Wil1 automatically Initiate under either of these 
editions if carrier is lost for 2 seconds. The waveoff and failsafe modes 

unction as in piloted flight. Failsafe remains locked in until carrier is 
regained and CARRIER RECOVERY is commanded. carrier is 

EMERGENCY OPERATION 

There are no provisions for emergency operation of the failsafe system. 

LIMITATIONS 

There are no specific limitations relating to the failsafe system. 

NOTE 

The ABORT mode is operable in NOLO flight only. 

FIRING ERROR INDICATOR SYSTEM 

DESCRIPTION 

The QF-4B can carry J-ME 12700 Firing Error Indicator (FETI nod« „n 
apter booms attached to the pylons on stations 1 and 9 Fa h 

is composed of two AOO-frame-per-second, S-fSt c^cl^y û mi^V 
camera mechanisms which are uniquely arranged and housed in a sSes“^ 

aluminum castings which act as the camera body and the aerodynamicallv 

configurad pod A 197-degree wide angle lens'mounts to“ach Tthe cLera 
mechanisms such that their optical centerlines are 180 degrees ajart! 

Ro* Cc®aa“d 8^nala initiate the FEZ system through the FBI Camera Control 
Box. A switch on the control box is positioned prior to flight- frtr- 
operation of 10. 20. or 40 seconds (4^ seconds 
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avatür 8r BÍ*a&l ^at iIlitiatea operation starts a coded timin« 
systam As part of the FEI Camera Control Box there is a time baue coder 

Serha^d dr^tS ^ callable on the command control car- 
rier and decodes them and sends impulses to the timfna i -i»u*.a . , . 
«cb »cb«.!«. ib. cl„Zu .1»«! SÄ m ÍLSrSSS. 
Box receives must be a frequency shift keyed (FSK) signal of the Inter 
Range Instrumentation Group (’IRlG'i Codp r *ru j ^ er 
small marks along the edge^^fi^i^ i^Lth^n’ d^“86 

du^ng the fïïï.^ 0ther ^8061^611 fUnCtlons taki“8 Pl-e on the ra^e 

FBI Power Switch 

F8“-“-^ xiaps are up. With the power relay energized ac and de oower 
routed to the FK! Control Box placing the system on stÏÏdby/^ÎLiL the 

™ p™.r s1.;/"'he p““1™ -pp“»« «CP. .P ict.“òs z energises the FEI power relay regardless of flap position. 

CAMERAS Switch 

burst iiïï be de^ ^ C°der* duration o£ the resultant camera will be dependent upon the preset position of the timer. 

NORMAL OPERATION 

NOTE 

Srcrfft8y8fd.Jla klt lnatallatio“ a^ not contained in all QF-4B 
aircraft ihîrT C°?tr01 b°X ls instailed m the 

f This duln,ny control box does not contain the circuitrv 
required to operate the cameras. Thus it j 
if an FFT icif -fn/Oiiri-i mv. * ^ necessary to determine 

FEI kit, including the camera control box, has been installed. 

Piloted Operation 

lb. TO "Ù2«“TpLrTÄ-obTib01 iS“1'’ *re 
bb. ™ OK position bbu^Â 

1-43 

miimÊÊÈâÊâÊlÊÊÊÊâSÊÊmÉM 



Î1ADC-73219-30 

Moffifintarily depressing the cameras switch will activate the cameras. The 
cameras will automatically shut off in 10, 20, or 40 seconds depending 
upon the preset position of the timer switch. 

NOLO Operation 

The FEZ switch shall be placed in the FWR ON position after control 
circuito are engaged and prior to inserting the NOLO plugs. CAMERAS may 
then be commanded anytime the flaps are up. A CAMERAS command will result 

in «camera burst of 10, 20 or 40 seconds depending upon the preset position 
of the timar switch. 

EMERGENCY OPERATION 

There are no provisions for emergency operation of the FEZ system. 

LIMITATIONS 

The FEI system is limited to a maximum of 40 seconds of operation, 

FLAPS 

DESCRIPTION 

A remote actuation capability has been added to the flaps system 
The flaps may be remotely commanded to the UP, % and DOWN oositiona.' 

An airspeed switch provides for automatic retraction of the flaps when 

->Ln *lr®PeedJ;«ache8 240 kn°t8 «»d prevents extension at airspeeds above 

?? T? 8WÍíCh °Perate8 regardless of the status of the control 
circuits. The manual operation of the flaps Is unchanged from the basic 

WING FLAP Switch 

A redesigned flap switch has been installed in place of the original 

UP^osTÏÏoÏ' rSe8^CVWitCh haS a P°aition above the normal 
UP position. When the switch is placed in the REMOTE position power is 

^ r?lay circuits which control the flaps in response to remote 
commands. Placing the switch in the UP, 4, or DOWN position results in 
normal operation of the flaps. usures in 

FLAPS/SPEED BRAKES ARM Switch 

The flaps/speed brakea am switch is a two-position toggle switch 

^ ^ and Li8ht Panel* Placing the switch in the 
\RM position energises the flaps remote arm relay. With this relay ener- 

‘ pov*r £°r n**3 ”• % *»a 
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FLàPS Switch 

The flapa switch is a three-position toggle switch, spring loaded to 
the center or neutral position, located on the primary control panel. 
Momentarily placing this switch in the UP position retracts the flaps pro¬ 
vided control circuits are engaged and the system is armed. Similarly, 

momentarily placing the switch in the DCWE position causes the flaps to 
extend to the full down position. 

HALF FLAPS Switch 

The half flaps switch is a momentary push-button switch located on 

the Primary Control Panel. Momentarily depressing this switch will cause 
the flaps to go to the % position. 

NORMAL OPERATION 

Piloted Operation 

The remote flaps system may be utilized anytime control circuits are 
engaged. The flaps/speedbrakes arm switch must be in the ARMED position 
and the flapa switch in the REMOTE position for remot commands to be 

effective. In addition, the airspeed switch restricts flap operation to 
airspeeds below 240 knots. If the flaps are not retracted prior to reach¬ 
ing 240 knots, the airspeed switch will automatically retract the flaps. 
Disengaging control circuits will deenergize the flaps remote arm relay 
and open all command power paths. However, the flaps will not reposition 

as a result of control circuits disengagement. Placing the flaps switch 
in the UP, % or D&fN position will result in the flaps moving to the 
selected position regardless of the status of control circuits. 

NOLO Operation 

The flaps/speed brakes arming switch shall be placed in the ARMED posi¬ 

tion and the flaps switch placed in the REMOTE position prior to inserting 
the NOLO plugs. Flaps shall then be positioned by the use of FLAPS UP, 
HALF FLAPS or FLAPS DOWN command a as desired. The airspeed switch auto¬ 
matically retracts the flapa at 240 knots in the event they have not been 
commanded up prior to reaching that speed. The airspeed switch also pre¬ 

vents commanding HALF FLAPS or FLAPS DOWN at airspeeds above 240 knots. 
If flaps are retracted or prevented from extending by action of the air¬ 
speed switch, they must be commanded to the desired position when in the 

proper airspeed range as HALF FLAPS or FLAPS DOWN coranands will not remain 
locked until the airspeed is less than 240 knots. 
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EMERGENCY OPERATION 

hnníEn^r/nnCy^PeraÍÍOn 0f the flapS in Piloted flight is Che same as Che 
1^01.0 flighc re a° prOVÍSÍon for wr&ency operación of Che flaps 

LIMITATIONS 

Limicacions on flaps operación are unchanged from Che F-4B. 

FLIGHT CONTROLS 

DESCRIPTION 

The mechanical flighc conCrol syscem has noC been modified. However 

£™UfieíÍ2dtfhdÍSPrf^Ce the rudder U8in« eleccrical signals co che ARI ’ azsplifier and the rudder servo has been added. 

Direct Rudder System 

The direct rudder system is provided to assist in directional control 

cuicr8arake0ff ^ ¿andin8> ^ syste“ is engaged whenever conCrol cir¬ 
cules are engaged, buC a command is effecCive only if che flaps are noC 

15 devîe6 lÍrC!aft 1S Sroundbome. A DIRECT RUDDER command resulCs in a 
? dispiacemenc of che rudder. The rudder displaces while che 

bei“g ^ returns Co neuCral when Che coimnand is released 
In addicion, Che heading hold mode ac che AFCS is disengaged while Che 

SZl;* "“»S ke^ *° *k« t«™ to b. aco^lLbed »Ub'î^.. 

RUDDER SWITCHES 

íiUdder 8Witche8 which may be used Co command rudder 
modon. The lefc Crim" swicch on Che piloc's conCrol scick grip mav be 
moved righc or lefc for RIGHT RUDDER or LEFT RUDDER command. The rudder 
switch on the Primary Control Panel may also be used for r^rcJîZnil 

Dositiôn TT K°n t0ggle 0Witch Spring loaded Co the center or neutral 
P?“1“0“;. the swltch to the LT or RT position results in 1^^ 
right rudder motion. When the switch is released the rudder returns to 
neutral. When the flaps are up and the aircraft 

ty.«. 1. tum« „Ab. „Ar „lîcb.,1 «. • "" ^ 

NORMAL OPERATION 

Piloted Operation 

NOTE 

y c tne AFCS will attest to oppose these inputs. 
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The ™lwreCt ^dd\r 3rtem 13 engaged when control circuits are engaged 
ïhe ni! « 7 I’0" be ÍSplacec! U8in8 KT/LT RUDDER commands provided 8 
the flaps are not up or the aircraft Is groundborne. 

NOLO Operation 

duriSriiWed fï? wdder during N0L0 °Peratl°n 1« Identical to operation 
ring piloted flight except commands are received via the radio link. 

EMERGENCY OPERATION 

system^6 ^ provlsiona for emergency operation of the direct rudder 

LIMITATIONS 

The direct rudder system responds to commands only if the flaps are 

rt^PK?r IheualLrcraft ie groundborne. The maximum rudder deflection 
available with the direct rudder system is 15 degrees. 

FUEL SYSTEM 

DESCRIPTION 

The existing fuel system has been modified to include an Auto Fuel 
Management system, a remote Fuel Dump System and a remote External Stores 

swiÍchiñ/toT; ? tUt? FUel ^«Sement System provides for automatic 
füí internal fuel transfer when the centerline tank is empty and 

tions ™arvfrrn.the centerllne tank when groudborne during NOLOopera- 
tions. The Fuel Dump system provides a capability to jettison fuel via 

tSr^»:,Koío £U8ht- ^ s“'" w.“« m 
line tunk in T****™7 relea8e 8y8teiD to jettison the center- line tank in NOLO flight via a remote command. 

Auto Fuel Management System 

QF'4? fUel transfer syste® i® the same as the existing F-4B fuel 
transfer system except for provisions to automatically control transfer 

f™ S' 2“™1 '»k- Th. control íí trSL“; 
fcr^fucí tu« copoblllty to prca,„rite iuu¡ trono- 
mLÍ »! ? ! centerline tank while on the ground during NOLO opera- 
i^’ ^0^181°118 for automatic control of the external wing tanks are 

no included in the Auto Fuel Management System. Placing the existing 

,0 i““ C<m“ k-'“»" "HI .11» S.“.«Sin. 
tank fuel to transfer; energize the internal tank shutoff valves thus 

linePSi 5wntTa\Wln8 fU£l tranafer* *** «PPiy 28 V ac to the center- 
thp Ä Up0n coinPletlon of the external fuel transfex 
the fuel flow transmitter switch is closed, illuminating the CTR EXT Furr 
.anting l,»p. Ihn In, m „„leo„g . iuel 
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delay, relay. After 30 seconds the fuel transfer relay closes* This 

allots the centerline tank shutoff valve to close, the internal wing tank 
fuel begins to transfer and the CTR EXT FUEL lamp goes out. The center¬ 
line tank shutoff valve then remains closed and the fuel transfer system 
will operate as in a standard aircraft. 

Fuel Dump System 

The existing fuel dump system is modified to obtain the remote fuel 
dump system. With a FUEL JETTISON command, 28V dc is removed from the 

closed side of the internal wing dump valve and 28V dc is applied to the 
open side of the valve to allow the fuel to be dumped* Also, 28V dc is 
applied to the internal wing fuel transfer relay coil to prevent the 

internal wing tank fuel from transferring. A FUEL JETTISON conmand is 
not effective unless the internal wing dump switch is in the NORMAL posi¬ 
tion, the NOLO plug is in, and the aircraft is airborne. The remote 
function will remain locked-in until the aircraft becomes airborne. 

External Stores Jettison System 

The basic F-4B was provided with four methods of jettisoning external 
stores; the emergency release system, the weapons release system, the 
missile release system and the external tank jettison system. Only two 
of these systems have been retained in the QF-4B. These are the emergency 

release system and the external tank Jettison système The emergency 
release system has been modified to provide for remote operation. This 
modification consists of the installation of a relay and the associated 

wiring required to tie it to the external stores emergency jettison switch. 
This added relay is energized when the external stores jettison conmand is 
keyed only if the NOLO plugs are installed. Power to this circuit is 

controlled by the centerline jettison circuit breaker through the existing 
circuit (landing gear handle up or airborne) which feeds the external 
stores emergency rele¿6Q button. With the relay energized, power is fed 

to the centerline rack cartridge and to both inboard and outboard wing 
cartridges if the following circuit breakers are in: CENTERLINE JETTIS (Mi 
(34-CB30Z), OUTBOARD JETTISON (44-CB301), OUTBOARD JETTISON (44-CB302), 
and MISSILE JETTISON (63-CB312). 

NOTE 

The MISSLE JETTISON (63-CB312) circuit breaker has been pulled and 
capped. This circuit breaker should not be rearmed unless stores 
are carried on the inboard pylons. 

AUTO FUEL ARM Switch 

The auto fuel arm switch is a two-position toggle switch located on 
the Drone Switch and Light Panel. Placing the switch in the ARMED position 
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EXTEHHáL T8ÄHSFER Switch 

The external transfer switch functions normally reeardleas of th* 

VWG TRANSFER PRESSURE Switch 

,.. T*10 "ln8 transfer pressure switch functions normally regardless of 

iate a NOLO condition during manned flight, the switch must- h» i - IT 
the EMERG position when groundborne. 6 pUced in 

CENTERLINE EXTERNAL FUEL Light 

minate^ffhf^ ^ wa™ia« light on the master caution panel will illu 

írved ,r“the ««K äiut" .1° 

internal wing dump switch 

from'Îhe^-M^VÏÏ switch°mu8t le\^Xo^ TTu^T ^ 
of the remote fuel dump system* 0RMAL pOBition for operation 

EXTERNAL TANK JETTISON SWITCH 

unchanged°from°the^-43?° °f ^ tank Jettison switch is 

iUTION 

"rri vi"8 ^ 
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EXTERNAL STORES EMERGENCY RELEASE BUTTON 

The location and function of the external stores emergency release 
button is unchanged from the F-4B« 

NORMAL OPERATION 

Piloted Operation 

During piloted flight, fuel management and fuel dump may be accomplished 
in the normal manner. In addition, the auto fuel management system may 
be utilized with or without control circuits engaged. With a centerline 
tank installed, the auto fuel management system is engaged by placing the 
auto fuel arm switch in the ARMED position and the external transfer in 
the CENTER position. As in the basic F-4B the centerline tank will not 

pressurize while on the ground unless the wing transfer pressure switch is 

PuÛC^T>in t:he P08ition» With the auto fuel management system engaged 
the CTR EXT FUEL light will illuminate when the centerline tank is empty. 
It will remain illuminated and then go out as the wing fuel starts to 

dL* uThe centerline tank “ay jettisoned by pressing the EXT STORES 
traSKG KKL button. 

NOLO Operation 

< ÍLi^6“1118 the N0L0 plugs the auto fuel ^ switch shall be placed 
in the ARMED position, the wing transfer switch in the FORMAL position 
the internal wing dump switch in the NORMAL position an' the external 

transfer switch in the CENTER position. When the NOLO plugs are inserted 
the centerline tank will pressurize and transfer while groundborne. When 
the centerline tank is empty centerline transfer will stop and wing trans¬ 
fer will automatically begin. The NOLO plugs also arm the fuel dump and 

8t0IeS Jettl8on «yetems. Wing fuel may be dumped by a FUEL JET¬ 
TISON command and the centerline tank jettisoned by a STORES JETTISON 
command. 

Cæy&J 
Fuel can be dumped while the target is groundborne if the internal 
ump switch is placed in the DUMP position when power is applied 

either externally or internally when the engines are running. 

Safety pins must be removed and appropriate cartridges must be 

installed prior to flight or the external stores jettison system 
will not operate. 
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NOTE 

nie QF-4ß was designed for operation with the external centerline 

"fth^V Pluf>1“« structural provisiona have been retained 
for the external wing tanka. No provisions have been made for 
remote control of external wing tank fuel transfer. In addition 

^ 7 ^81 C0^r°l °f wln8 tank fuel transfer’ 
^ilo^d fU^T’ eternal wing tanks are required for 
piloted flight reference must be made to the appropriate mainten- 
anee manuais and the wiring modified as required. 

EMERGENCY OPERATION 

j °Peration of the fuel system in piloted flight is as 

eLrL iD Che baSlC F-4B NAT0PS * There are no provisi^s for 
«urgency operation in NOLO flight. P vlsloI1E tor 

LIMITATIONS 

The limitations are identical to the basic F-4B. 

hydraulic power sppply system 

description 

:^rPSî ."Äs—Se-rr 
=th' 

E- - 
NORMAL OPERATION 

Piloted Operation 

i» l° 0P"“‘o° °f th* P““' -pppiy .7«™ 

N0L0 Operation 

- -e-:;r xrs---. 
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automatically routed to the PC-1 side of the stabilator power control cylin¬ 

der when PC-1 pressure drops to less than 1500 psi« 

EMERGENCY OPERATION 

Piloted Operation 

In the event of a hydraulic failure, control circuits shall be dis¬ 
engaged and standard emergency procedures followed, 

NOLO Operation 

Failure of the PC-1 system will result in automatic transfer of PC-2 

pressure to the PC-1 side of the stabilator power control cylinder and 
allow continued flight. There are no provisions for emergency operation 
in the event that both PC-1 and PC-2 or the utility system fails. In 
that event the aircraft will be uncontrollable resulting in loss of the 

aircraft. 

LIMITATIONS 

No specific limitations pertain to the hydraulic system. 

LANDING GEAR SYSTEM 

DESCRIPTION 

The landing gear system has been modified to provide for remote exten¬ 

sion and retraction of the landing gear. 

Landing Gear 

The drone landing gear (LDG) system utilizes the existing LDG system 
by paralleling the remote function with the LDG handle control switch. The 
existing system is unchanged. For manned flight with C/C engaged, a test 

switch on the Drone Switch and Light Panel is provided to allow the gear 

to be commanded UP or DOWN. For NOLO flight the Remote LDG system is 
armed by the Installation of the NOLO plugs. An airspeed switch provides 
for automatic retraction of the gear at 235 knots and prevents extension 

of the gear above 235 knots. This switch is effective only if the remote 
gear system is engaged. 

Nosewheel Steering 

When the C/C arm switch is in the armed position, the basic aircraft 
NOSEWHEEL ENGAGE button located on the pilot's stick grip automatically 

becomes the control circuits' engage button. Thus, with control circuits 
engaged, the nosewheel steering system is disabled. There is no provision 

for remote control of nosewheel steering. 
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Gear Test Switch 

The gear teat switch is a two-position toggle switch located on the 
Drone Switch and Light Panel. Placing this twitch in the TEST POSITION 

arma the remote gear system for operation during piloted flight provided 
the gear handle is in the UP position and C/C is engaged. 

CHK GEAR Light 

^ GEAR Li8ht 18 located on the Drone Switch and Light Panel. 
This light will Hash whenever the gear test switch is in the TEST posi- 
tlon and the landing gear is down. 

GEAR Switch 

center 
rue gear switch is a three-position toggle switch, spring loaded to 
a V 1 as* a** strl «.M «_J_ ./% . - _ * ° 

_ ■ oo    w %_*« j X. OS*J CVJ l_U 

located in the Primary Control Panel. Momentarily placing this 
switch in the UP position causes the landing gear to retract. Momentarily 
placing the switch in the down position lowers the landing gear, provided 
the airspeed is less than 235 knots. 

LANDING GEAR POSITION INDICATORS 

. ..W1‘h th® lan£iing gear handle in the UP or DOWN position, the position 

™ , ?n n0rmally- With C/C en8a8ed and the gear test switch 
TVTWN 6 V. p08iti°n* GEAR OP and GEAR DOWN commands parallel the UP and 
DCÎÎN switches on the landing gear handle. Thus, the position indicators 
response to UP and DOWN commands is the same as the response to up anT 
down movement of the landing gear handle. 

NORMAL OPERATION 

Piloted Operation 

The remote landing gear system may be used anytime control circuits 

are engaged. To operate the landing gear via the remote system, the Gear 

hÜSHi ïCh ue Placed in the Position and the landing gear 

;“d;LPlTd fraUP pOSÍtÍOn* ^ landin« 8ear may then be raised or lowered using gear UP and DOWN conmands. 

^ handle may be used to extend and retract the landing 
gear in the normal manner at any time. 8 

rnnfroi* circuit8 armed, the nosewheel steering button becomes the 
control circuits engage switch. Therefore, basic aircraft nosewheel 
steering is not available with control circuits engaged. 
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NOLO Operation 

The landing gear handle shall be in the DOWN position for NOLO Opera¬ 
tions. The remote landing gear system is armed by the installation of the 
NOLO plugs. The gear will automatically retract at 233 knots if they have 
not been commanded UP prior to reaching 235 knots. The 235 knot switch 
will also prevent a DOWN command from extending the gear above 235 knots. 

EMERGENCY OPERATION 

Piloted Operation 

In piloted flight the landing gear may be extended using standard 
emergency procedures. 

NOLO Operation 

There are no provisions for emergency operation of the landing gear 
system in NOLO flight. 

LIMITATIONS 

The basic aircraft limitations apply to the landing gear system. 

LIGHTING EQUIPMENT 

DESCRIPTION 

The external lighting system is modified to provide an indication to 
the chase aircraft pilot or Fox truck operator of an impending emergency 
due to a fire warning or engine overheat, low fu*l, loss of generator or 
command carrier loss. The existing anti-collision beacon, tail light, 
right and left wing lights and top and bottom fuselage lights are utilized 
for this purpose. In all cases, except carrier loss, this system utilizes 
the existing signal fed to the pilots Right Vertical Warning Light Panel 
to energize an isolation relay which, in turn, places power on the appropriate 
relay. The carrier loss signal is derived from the carrier loss relay in 
the command receiving system. The emergency light system is operative in 
NOLO flight only. 

NORMAL OPERATION 

Piloted Operation 

The normal pilot operation of the lighting system has been unchanged 
by this modification. 

1-54 



NADO-73219-30 

NOLO Operation 

the N0L°Plug« the external lights shall be set up aa follows: 

Tail Light Switch - BRIGHT 

Wing Light Switch - BRIGHT 

Steady-Flash Switch - FLASH 

Fuselage Lights Switch - BRIGHT 

"1U *“ *»i ~.„U 1„ t„« 

LIGHT LOCATION FAILURE 
LIGHT 

MODE 

Top and bottom fuselage lights Low fuel warning 

(1960 ± 200 lbs remain) 
Flash 

Left wing tip and join up light Left fire warning or engine 

overheat 

Right wing tip and join up light Right fire warning or engine 

overheat 

Anti-co11ision beacon 
(on fin leading edge) 

Tail Light 

EMERGENCY OPERATION 

Loss of generator 

Loss of carrier 

Steady 

Steady 

Flash 

Flash 

There are no provisions for emergency operation of the lighting 
systems 

LIMITATIONS 

There are no specific limitations relating to the lighting 
system. 

NOTE 

The external warning light system is operative in NOLO flight only. 
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MISS DISTANCE MEASURING SYSTEM 

DESCRIPTION 

Provislonu are incorporated in the QF-4B for an AN/DRQ-4 Miss Distance 

Measuring (MDM) system. The AN/DRQ-4 receives a telemetry signal from an 

approaching missile, converts it to a lower frequency signal and transmits 

the lower frequency signal to a ground station. The frequency of the 

received and transmitted signal is shifted due to the doppler effect of 
the missile closure rate. This frequency shifted information is then 

used to calculate missile miss distance. The major components of the 

MDM system are a transmitting antenna, two receiving antennae, an AN/DRQ-4 

transponder and an image rejection filter. 

MDM Switch 

The MDM switch is a two-position toggle switch located on the Target 

Power Control Box in the aft cockpit. With the switch in the ON position 

and the C/C Master ON, the MDM system is activated. 

NORMAL OPERATION 

Piloted Operation 

The MDM system is activated by placing the MDM switch in the ON posi¬ 
tion with the C/C Master ON. 

ROLO Operation 

If the NOLO mission requires MDM operation, the MDM switch shall be 

placed in the ON position prior to inserting the NOLO plugs. 

EMERGENCY OPERATION 

In the event of a generator failure, the MDM system will become inop¬ 

erative. There are no provisions for emergency operation of the MDM 
system. 

LIMITATIONS 

There are no specific limitations related to the MDM system. 

RADAR BEACON SYSTEM 

DESCRIPTION 

Provisions are incorporated in the QF-4B for either an AN/DPN-77 

(C Band) or AN/DPN-78 (X Band) radar beacon. The desired beacon is 

installed by the operating activity to enhance range and tracking 

1-56 

ÍÉiÍõÍiéiiÍâÉÍtiÉiÍBÍÍÉiÍÉÉBÍÉÍÍÍÊfiiBIÉItiÍttiiBÍÍÍiÉ8ttÉ^ÉâBÍflÉÍii 



NADC-73219-30 

capabilities of the ground based tracking radar. The transponder receives 
coded C or X bond (as applicable) interrogations from the interrogator 

radar. The transponder will reply to a proper interrogation at a differ¬ 
ent frequency in the sama band. These return signals provide the interro¬ 
gator radar with position data and identity of the aircraft. 

BEACON POWER Switch 

The beacon power switch is a two-position toggle switch located on 

the Drone Control Panel. Placing the switch in the ON position with the 
electrical system energized applies power to the transponder equipment. 

NORMAL OPERATION 

The operating activity shall install the desired beacon in the air¬ 
craft prior to flight. With the transponder installed and the aircraft 
electrical system energized, placing the beacon power switch in the ON 

position activates the beacon. For NOLO flight the beacon power switch 
shall be placed in the position prior to inserting the NOLO plugs. 

EMERGENCY OPERATION 

There are no provisions for emergency operation of the radar beacon 
system. 

LIMITATIONS 

There are no limitations pertaining to the radar beacon system. 

SPEED BRAKES 

DESCRIPTION 

A remote actuation capability has been added co the speed brake system. 
The drone speed brake system for the QF-4B utilizes the existing speed 
broke system by paralleling the remote function with the speed brake con¬ 

trol switch. The STOP or neutral position of the speed br/«ke switch is 
utilized as the REMOTE position. 

SPEED BRAKES SWITCH (BASIC) 

The speed brakes switch has been changed to a five-position switch 
which is spring loaded to the center or neutral position. Moving the 

switch to the ODT position (aft) applies voltage to the existing solenoid 
and causes the speed brakes to extend as in the basic aircraft. Momen¬ 

tarily moving the switch to the IN position (forward) energizes the retract 
solenoid and fully retracts the speed brakes. This signal is locked in 

to provide continuous pressure to the up side of the speed brakes actuator. 
Moving the switch to either position disengages APCS. If control circuits 
are engaged, moving the switch to either the IN or OUT position will 
disengage control circuits and AFCS. 
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SPEED BRAKES SWITCH (Remote) 

l,w.f!¡VPeed brak?8 WiCch iS a three-poSition toggle switch sorinB 

Sitch'inThe ‘o^'pÍsiti^01 

e^end!eSM^2ntarÏlyÎ^îag°Ser^it;hCtoSÎhee ïï* t0 fUUy retraction of the speed brakes! Position results in full 

FLAPS/SPEED BRAKES ARMING SWITCH 

UcJIS o¿X/'»™bs'S“h0SdI,f Tí'? ‘f * '“-■’""“‘o» wsele switch 
a« position th; «» 

^ "“rsl“d ^ th« »P'-O P~'«s .«Itch s-hon c»„ÓÍ SícÔÍÍrS 

NORMAL OPERATION 

Piloted Operation 

or retract the s^ed brakes at toy tS^L^n^he"^ T ^ ^ eXteûd 
the switch to the IN position will dS¡¿gage A^CS uTtt* airCrfft 
engaged moving this switch to the IN or OUT p^Uion ÍÍÍl ° CÍrCUÍt8 
trol circuits. With control circuits engaged aL the íd! C°^ 

Ltd oTo^ fSîl ï the ^ P°Si^n> speed b^s ^’b^p^i- 
Ln^ol Panel. ^ ^ the 8Peed -itch on the Pr"^ 

NOLO deration 

che L^^LrS^i^Lcrsh^Írbe^SL^i1118 f6 ^“88 
With C/C engaged and the system ^d speed brakes a k P°8icl°n. 
in or out by SPEED BRAKES IN or OUT c^mnLds. y 6 p08itloned full 

EMERGENCY OPERATION 

Piloted Operation 

Pn.lÂÏ^ÏLe S“u“ h*“11“ “ ^ 
Cl»». St«dM «„s.nny :h”nù1hrï" "s.to 

NOLO deration 

NOLO flighte ^ prOVisio’'s for «“Agency operation of the speed brakes in 



NADC-73219-30 

LDGTATICNS 

There are no specific limitations relating to the speed brakes system. 

TELEMETRY SYSTEM 

DESCRIPTION 

A telemetry system is incorporated to provide th* remote operator 
with the real time data required to effectively fly the drone without 

visual contact. The telemetry system consists of an AN/AJCT-21 telemetry 

transmitting set, an electronic conanutator and various electronic signal 

conditioners and transducers. The AN/ÀKT-21 receives varying input signals 
from the monitored parameters, converts the signals to FM (frequency modu¬ 
lated) output signals, which are then amplified and transmitted to the 

receiving station. The output power of tue AN/AKT-21 transmitting set is 

ZI,W?ttS *ives a Une-of-sight range of 200 miles. The parameters 
which are telemetered are: 

Angle of Attack 

Vertical Acceleration 
Altitude 

Pitch Attitude 
Airspeed 

Mach Number 
Left Engine RFM 

Right Engine RPM 

Magnetic Heading 
Fuel Remaining 
Lost Carrier 

Hydraulic Failure 
Generator Loss 

Centerline External Fuel Empty 
Static Correction Off 
BLC Malfunction 
Low Fuel Warning 

AN/AKT-21 Telemetry Transmitting Set 

The AN/AKT-21 telemetry transmitting set is an integral system provid- 
ing for the transmission of up to ten data channels over a single tele- 

metry transmitter. The set, which is located in the nose compartment, 

con ains the followiag major assemblies: ten subcarrier oscillators 

one mixer amplifier, one transmitter, one RF power amplifier, one trans¬ 
ducer power supply and one in-flight calibrator. The transmitting set 

receives input signals from the monitored parameters, converts them to 
frequency modulated signals which are then mixed, amplified and transmitted. 
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Electronic Coramutator 

The electronic commitator is used to expand the data handling cap¬ 
abilities of the AN/AKT-21 by time division multiplexing. The electronic 
commutator provides 28 additional data channels. The signal in each 

channel is sampled in regular sequence by the commutator. Thus, samples 
from a particular channel are intervaled in time between samples from all 

other channels. The output of the commutator modulates one channel of 
the AN/AKT-21, thus using that channel to provide the 28 additional 
channels. 

TM PWR Switch 

The TM PWR switch is a two-position toggle switch on the Drone Control 

Panel. Placing the switch in the ON position applies power to the AN/AKT-21 
transmitting set. 

TM CAL Switch 

The TM CAL switch is a pushbutton switch located on the Drone Control 
Panel. Momentarily depressing this switch operates the in-flight calibra¬ 
tor. The calibrator switches the inputs of the subcarrier oscillators 
from their data inputs to a calibration bus. The calibrator applies a 

precicion voltage to all of the subcarrier oscillators simultaneously. 
The TM CAL switch must be depressed four times to complete the calibra¬ 
tion process. The first three times calibration voltages are applied. 
The fourth actuation of the switch returns the system to the data mode. 

NORMAL OPERATION 

Piloted Operation 

Normal operation of the telemetry system is initiated by placing the 
TM PWR switch in the ON position after the aircraft is on internal power 
and the C/C Master switch is ON. The system may then be calibrated by 

depressing the TM CAL rwit^h four times with approximately 3-second inter¬ 
vals between actuation« he TM PWR switch shall be placed OFF prior to 
securing the generators .ad/or engines. 

NOLO Operation 

After the aircraft is on internal power and the C/C Master switch is 
on, the TM PWR switch shall be placed ON. When the telemetry receiving 
station has acquired the signal, TM CAL should be deprecsed four times 

with a 3-second interval between each actuation of the switch. The system 
may also be calibrated remotely by use of the TM CAL command. After the 

aircraft has landed the TM PWR switch shall be placed OFF prior to secur¬ 
ing engines and/or generators. 
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SÍERGENCY OPERATION 

There are no provisiona for emergency operation of the telemetry 
system« 

LIMITATIONS 

The telemetry system has a line-of-sight range of 200 miles« 

Part 3 - SERVICING 

For information pertaining to servicing (i.e., authorized AGE, 
consumable materials, capacities, pressures and cockpit procedures) refer 
to NATOPS Servicing Checklist (NAVAIR 01-245 FDB-1C). 

Part 4 - OPERATING LIMITATIONS 

AIRCRAFT 

GENERAL 

All operating limitations specified in Section I, Part 4, of the F-4B 
NATOPS manual (NAVAIR Û1-245FDB-1) apply to the QF-4B aircraft. Limita¬ 

tions during flight with control circuits engaged are contained in the 
discussion of the remote system operation in Section I, Part 2, of this 
publication. 

CARRIER OPERATIONS 

Catapult takeoff and carrier arrested landings are prohibited with 
control dircuits engaged. 

EXTERNAL STORES 

GENERAL 

The centerline fuel tank may be carried o,> and jettisoned from the 
QF-4B within the limits specified in Section I, Tjirt 4, of the F-4B NATOPS 
flight manual (NAVAIR 01-245FDB-1). The FBI pods may be carried within 

the limits specified in the F-4B NATOPS manual for the basic aircraft with 
wing mounted stores. Jettisoning of the FBI pods is prohibited. Carriage 
and jettison of all other external stores specified in the F-4B NATOPS 
manual is pemiseobla within the limits specified therein, provided that 

control and jettison capability is verified in accordance with the appro- 
prlate maintenance manuals. 
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GROUND TRAINING 

MINIMUM GROUND TRAINING SYLLABUS 

The overall ground training syllabus for each activity varies accord¬ 

ing to local conditions, field facilities, requirements from higher author- 

ity and the immediate Unit Commander^ estimate of operational readiness. 
The minimum ground training syllabus for each phase is set forth below- 

Pilot/RIO 

All QF-4B pilots/RIO's shall complete all standard F-4B ground train¬ 
ing except weapons systems training is not required. 

Remote Goerator 

All remote operators (Fox, Chase Plane and Out of Sight Controllers) 
shall receive the following F-4B flight support lectures: 

J79 engine 

F-4B air induction system 

Flight controls, flaps, BLC, and AFCS 

Aircraft systems and emergency procedures 

Aircraft operating limitations 

Flight characteristics 

Climb, loiter and cruise performance 

Fuel management/mission planning 

Single-engine performance 

NATOPS Flight Manual (open and closed book) 

Stressing normal and emergency procedures and aircraft/ 
engine limitations 

Telemetry system 

Pilot/Rio/Remote Operators 

fhP i^0n COmpJet:i°n of the F*4B ground training all operators shall receive 
the drone system lectures: 

Preceding page blank 2-3 
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F-4B/QF-4B differences 

Remote systems 

Simulated NOLO procedures 

NOLO procedures 

QF-4B NATOPS Flight Manual examination 

Stressing normal and emergency procedures and remote 
systems limitations. 

WAIVING OF MINIMUM GROUND TRAINING REQUIREMENTS 

on ,hí^^qUalÍfÍe^ crewmembers “d remote operators shall be instructed 

Us ted ÎTcZTZVrl0: Tk61 ralified> aad WiCh tho8e itZ listed below, as directed by the unit commanding officer. 

Nhere recent pilot experience in similar aircraft models warrant 
Unit Commanding Officers may waive the minimum ground training require 
mants provide, the pilot meets the following mandatory qualificaUoL • 

The minimum requirements set forth in the 
F-4B NATOPS Manual (Section II). 

Has satisfactorily completed the QF-4B NATOPS 
Flight Manual examination. 

OffiSr«e I60611? rem?te operator experience warrants, Unit Commanding 

Received the Remote Systems briefing. 

Has satisractorily completed the F-4B and QF-4B 
NATOPS Flight Manual examinations. 

FLIGHT TRAINING SYLLABUS 

AIRCR0Í FLIGHT TRAINING SYLLABUS 

"r“1611"1118 the flÍ8ht Reining described herein, all crew 

ummana requirements and other factors will influence the actual 
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flight training syllabus and the sequence in which it is completed. The 
specific phases of training are: 

Airborne control circuits engagement 

Auto Throttle operation 

Slow flight with control circuits engaged 

Acceleration run to Mach 2.0 with control circuits engaged 

Subsonic and supersonic maneuvering with control circuits 
engaged 

Operation of remote flaps, landing gear, rudder and 
auto brakes systems 

Takeoff and landing with control circuits engaged 

Failsafe system operation 

Auto Brakes operation 

REMOTE OPERATOR FLIGHT TRAINING 

flight training all remote operators shall have completed 
the ground training previously described. 

Fox Operator 

The specific phases of flight training for the Fox operator are: 

Preflight setup and check procedures 

Takeoff 

Lost carrier 

Lost communications 

Control transfer 

Failsafe 

Landing, arrested and non-arrested 
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Chase Operator 

The specific phases of flight training for the Chase operator are; 

Join-up and climb out 

Control transfer 

Rendezvous and descent 

Approach 

Lost Carrier 

Lost Conmrunications 

Cut-of-Sight Controller 

*P“lflC r*““ ««I«»« to the out-of-eight eo.troll.r 

are: 

Control transfer 

Subsonic and supersonic maneuvering 

Auto Throttle 

Mach Hold 

Altitude Hold 

RAPC 

Acceleration run to Mach 2.0 

Failsafe 

Slow flight 

OPERATING CRITERIA 

CEILING/VISIBILITY REQUIREMENTS 

Rules 1(VFR) ^conditions ?ntWith "control circuits "Sr10 ^ a" VÍ8Ual Fll8ht 
of the F-4B NATOPS Flight Manual apply. aengaged the requirements 
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MINIMUM PLIGHT QUALIFICATIONS 

Mlniuum flight qualifications specified in the F-4B NATOPS Flieht 
Manual arc applicable to the QF-4B. & 

REQUIREMENTS FOR VARIOUS FLIGHT PHASES 

Airborne Control Circuits Engagement 

Pilot 

Not less than 10 hours in F-4B as first pilot. 

RIO 

_„?aLi8faC^°5y f0“?1«*10«1 of ground training including satisfactory 
mnpletion of QF-4B NATOPS Flight Manual examination. 

Takeoff and Landing With Control Circuits Engaged 

Pilot 

Not less thp.n 15 hours in F/QF-4B as first pilot with at least 3 

^ 

RIO 

Have a minimum of 3 hours in model as crewmember. 

Have completed at least one flight with control circuits engaged 

Remote Control by Out-nf.Sight Controller or Chase Plan» 

Pilot 

»«h"::«"; ««■ « ^ 3 h.u„ 
RIO 

Have a minimum of 3 hours in model as crewmember. 

Have completed at least one flight with control circuits engaged. 

Takeoff and Landing with Remote Control by Fox Operator 

Pilot 

Not less than 15 hours in F/QF-4B as f-frci- 

With control circuits engaged. PÍl<>t With at laMt 5 h°u™ 
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Have completed three takeoffs with control circuits engaged. 

Have completed three full stop landings with control circuits engaged. 

RIO 

Have a minimum of 5 hours in F/QF-4B as crewmember. 

Have completed at least one takeoff and landing with control circuits 
engaged. 

NOLO Flights 

Fox Operator 

Have completed three takeoffs with safety pilot aboard. 

Have completed three full-stop landings with safety pilot aboard 
including both arrested and non-arrested landings. 

Chase Plane Operator and Out-of-Sight Controller 

Have completed at least two flights with safety pilot aboard. 

CREWMEMBER FLIGHT EQUIPMENT 

Crewmember flight equipment specified in the F-AB NATOPS Flight Manual 
is applicable to the QF-4B. 
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P«rt 1 - BRIEFING/DEBRIKFING 

BRIEFING 

GENERAL 

A briefing card will be used in conducting the briefing. Every par- 

n,™hP in the operation shall attend the briefing and record al7flight 
ers, call signs and all other data necessary to complete the mission 

fãbÍe0?ÕrÍhÍnLcaÍ1VÍty 8\°Uld ®8tabll8h brlefln8 «u1^ «e applil local geography and range safety requirements. In general 

^ HA*0PS8FliBhC 

debriefing 

GENERAL 

FostfUght debriefing is an integral part of every flight. The opera- 

includiñ rr 8ï°Uld reVleW the entÍre fli8ht fro“ takeoff to landing 
Sí™ a? onl\er”“ “nd Poor techniques but also methods of correct- 

ing them. Also, the flight leader shall cover completely any deviations 

flTrld^St procedures. All operation should be reviewed Log telemetry 
md radar tracking information when available. ^ ^ 

Part 2 - MISSION PLANNING 

GENERAL 

Refer to Section XI, Performance Data, of the F-4B NATGPS FUoht Mj.n oi 

Part 3 - PILOTED FLIGHT PROCEDURES 

PREFLIGHT 

GENERAL 

>«r2:ieiiz:hzz;\i: ::: t£orA 1 egLtt8tthaetu:¿ confi8ur«ion and 

ïLTn ahSeUighÎeaLeV;r ^ - ïï^^ti^- 
anceXartSit ““ Clearance 18 the responsibility of the Mainten- 

AFT COCKPIT CHECK FOR SOLO FLIGHT 

U c°®Plete standard F-4B aft cockpit check. 
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2. Target Power Control Box Circuit Breakers - IN 

3. Failsafe Turn Select switch - RIGHT or LEFT as desired 

4. Check NOLO plugs - REMOVED 

BEFORE ENTERING COCKPIT 

1. Complete standard F-4B checks. 

AFTER ENTERING COCKPIT 

Pilot 

Before electrical power 

!• C/C Master - OFF 

2. All arming switches 

a. Fail Safe - SAFE 

b. Autobrakes- SAFE 
c0 Hook - SAFE 

d. Fiaps/Speedbrakes - SAFE 
e# Autothrottle - SAFE 
f. Autofuel - SAFE 

g. Differential Brake Steering - SAFE 
h. Gear Test - SAFE 

3. Cockpit Control Switch - FORWARD 

4. T.M. PWR - OFF 

3. FEI PWR - OFF 

6. Beacon PWR - OFF 

7. Command Receiver Switch - OFF 

8. Complete standard F-4B cockpit checks 

RIO 

Before electrical power 

1. Target Power Control Box circuit breakers - IN. 

2. Failsafe Turn Select switch - As desired 
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3. Oieck NOLO plugs - REMOVED. 

4# Complete standard F-4B cockpit check. 

BEFORE STARTING ENGINES 

Pilot/RIO 

1. Follow standard F-4B procedures. 

STARTING ENGINES 

Pilot 

1. Start engines in normal manner. 

2. Position and Lock Idle Stop (if remote throttle plate installed) 

RIO 

1. Complete normal procedures. 

2. Challenge pilot for idle stop down and locked, 

BEFORE TAXIING 

Pilot 

1. Complete normal F-4B procedures. 

2. C/C Master - ON. 

Center stick using stick force transducer - STAB NULL light 

illuminates 

AFCS - ENGAGE. 

C/C Arm switch - ARMED. 

C/C Engage switch - DEPRESS. 

Command RIGHT TURN and LEFT TURN and check aileron and spoiler 

movement. 

8. Command CLIMB and DIVE and check stabilator movement. 

9. Command TOA and check stabilator for full leading edge down. 
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10. Command PITCH CENTER. 

11. Conroand RT RUDDER and check nosewheel and rudder motion, 

12. Disengage C/C 

13. Report ready to taxi. 

RIO 

1. Complete normal F-4B procedures 

TAXIING 

Pilot/RIO 

1. Complete normal F-4B procedures, 

TAKEOFF 

GENERAL 

Tj^v,Take0ff1inäy be acccmiPlishecl with control circuits engaged or disencaeed 
ith control circuits disengaged the normal F-4B procedures are applicable.’ 

This section provides procedures for takeoff with C/C engaged. 

BEFORE TAKEOFF 

Complete engine warmup in accordance with the F-4B NATOPS Flight Manual. 

FLAP POSITIONS 

Takeoff shall be made with half flaps. 

Pilot 

1. Complete normal F-4B takeoff checklist. 

2. ADI OFF flag - OUT OF WINDOW. 

3. Pitch, roll and yaw stab aug switches - ENGAGED. 

4. C/C Master - ON. 

5. TM Pwr Switch - As Desired. 

6. Beacon Pwr Switch - As Desired. 
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7. Trim-set for takeoff 

8. Center controls 

NOTE 

Move stick using stick force transducer and use STAB HULL light 
to place stick in proper position 

9. AFCS Switch - ENGAGE 

10. C/C Arm Switch - ARMED 

11. C/C Engage Switch - DEPRESS 

12. Orbiting/Preset Heading Switch - SAFE 

13. Autobrakes Arm Switch - ARMED 

14. Command - PARKING BRAKE 

13. Hook Arm Switch - ARMED 

16. Flaps/Speed Brakes Arm Switch - ARMED 

17. Wing Flaps Switch - REMOTE 

18. APCS Switch - STBY 

19. Air Temp Switch - NORM 

20. Engine Select Switch - BOTH 

21. Autothrottle Arm Switch - ARMED 

22. Wing Transfer Pressure Switch - NORMAL 

23. External Transfer Switch - CENTER 

24. Autofuel Arm Switch - SAFE 

NOTE 

The Autofuel System must be armed when airborne. 

25. Differential Brake Steering Arm Switch - ARMED 
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26. Gear Test Switch - SAFE 

27. Gear Test Light - OFF 

28. Command - HALF FLAPS 

29. Command - TOA 

30. Compasa Controller - SLATE 

RIO 

1. Complete standard F-4B checks 

2. Challenge Pilot after C/C engagement for: 

a. Differential Brake Steering Arm Switch 

b. Gear Test Switch - SAFE 

c. Gear Handle - DOWN 

ARMED 

d. Wing Flaps Switch - REMOTE 

e. Idle Stop - IN PLACE and LOCKED 

f. Compass controller - SLAVE 

TAKEOFF TECHNIQUE 

Takeoff with control circuits engaged is similar to an afterburner 
takeoff in a standard F-4B. The runway centerline should be used aa a. 
directional guide. Steering can be accomplished using RL/LT RUDDER com¬ 
mands to obtain differential braking. Prior to commencing the takeoff 
roll coimuand TOA and THRUST INCa the takeoff roll should be started by 
cemmanding BRAKES OFF when the engines are at 80 percent rpm and 450-470 
degrees EGT. After takeoff roll has begun, THRUST INC is conmanded to 
obtain MIL THRUST and EGT and RPM are checked. Then BURNER ON and THRUST 
INC are commanded to obtain MAX THRUST. If one afterburner fails to light, 
sufficient directional control is available with rudder/differential brake 
steering to continue takeoff with asymmetric power. As the airspeed 
increases the aircraft will smoothly rotate to 10-12 degrees pitch atti¬ 
tude and the AFCS will continually reposition the stabilator as required 
to maintain that attitude. Do not exceed 22 units angle of attack during 
the lift-off phase. If angle of attack is excessive, DIVE conmands may 
be used to decrease angle of attack. 
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i WARNING 

Do not use CLIMB commands to obtain full aft stick prior to 

takeoff roll. CLIMB commands may result in high pitch attitude 

reference (up to 45 degrees is possible) with resultant over¬ 
rotation and stall. 

AFTER TAKEOFF 

When the aircraft is definitely airborne, perform the following: 

Pilot 

1* Ensure that aircraft is definitely airborne before retracting 
the landing gear. 

2. Manually raise the landing gear. 

3. Command FLAPS UP at 300 feet or 200 KCAS 

NOTE 

If boarding steps have inadvertently been left extended, or if 

they extend in flight, do not exceed 400 KCAS and land as soon as 
practicable. 

4. Selective Identification Feature - AS DESIRED 

5. Autofuel Arm Switch - ARMED. 

RIO 

The RIO will challenge the pilot on the following 

1. Landing gear - UP 

2. FLAPS - UP 

3. Selective Identification Feature - AS DESIRED 

4. Lower Ejection Handle - AS DESIRED 

TRANSITION TO CLIMB 

Complete standard F-4B procedures 
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CLIMB 

Complete standard F-4B procedures 

INFLIGHT 

Refer to Inflight Procedures, Section IV. 

LANDING 

DESCENT/INSTRUMENT PENETRATION 

Standard F-4B procedures are applicable. 

PATTERN ENTRY 

Enter the traffic pattern at the altitude and airspeed prescribed by 
Local Course rules. J 

LANDING TECHNIQUE 

Enter the pattern as Local Course rules dictate, utilizing THRUST 

IKC/DEC and SPEED BRAKES XN/OUT commands as necessary to maintain pattern 
airspeed and altitude. At the brake reduce thrust and extend speed brakes 

the airsPeed decreases through 235 knots CAS command 
FLAPS DOWN and lower the landing gear. Continue to decelerate to, and 

maintain, 150 knots CAS, After the gear and flaps have been checked and 
reported, roll into the base leg and establish a mild rate of descent, 

s lish 19 units angle of attack and command RAPC. RAPC will attempt 
to maintain 19 units angle of attack and should position the throttles to 

ï^nHt^hfPPruXii?tely 84 t0 86 Percent when at 19 units. Attempt to 
land within the first 1,000 feet of runway whenever possible; however, do 
not chop power prior to crossing the end of the runway. The sudden Loss 

of bouLdary layer control air causes the airplane to settle immediately 
At toucndofern command THRUST DEC to retard the throttles to idle and 

manually deploy the drag chute. The nose drops almost immediately due to 

tîe S ^iTter °f grVÍty and scabil-at°r location. As the nose drops 
the AFCS will Increase the stabilator deflection and thus increase the 

a U^illze RUDÜER commands as required. BRAKES ON may be com¬ 
manded when airspeed is less than 100 knots CAS. Differential Brake steer- 
ing wil! automatically engage below 85 KCAS. At the end of the landing 

runway1SenSaSe ° ^ ^ Utilize ba8ic nosewheel steering to taxi off the 

LANDING 

Pilot 

1. Landing checklist - COMPLETE 



NADC-73219-30 

a# Wheels 
b# Flaps 
c. Hook 

J. Harness 

2. UHF antenna - UPR 

3- Lower ejection handle guard - AS DESIRED 

4. Wheel lights - CHECK 

5. Wheel brakes - CHECK 

6. Brake Pressure gauge - CHECK 

7. Upon touchdown - THRUST DEC to IDLE 

8. Drag Chute - DEPLOY 

RIO 

!• Pilots Checklist - MONITOR 

2. Communication antenna - UPR 

3. Equipment - STOW 

4. Harness - LOCKED 

5. Lower ejection handle guard - AS DESIRED 

6. Landing checklist - COMPLETE 

7. Report - READY FOR LANDING 

DRAG CHUTE PROCEDURES 

Standard Drag Chute procedures are applicable 

LANDING ROLL 

Landing roll characteristics are unchanged 

CROSSWIND LANDING 

Standard crosawind landing procedures are applicable 
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HEAVY GROSS WEIGHT 

Standard heavy gross weight landing procedures are applicable, 

PQSTFLIGHT 

POSTFLIGHT PROCEDURES 

Standard F-4B post flight procedures are applicable. 

POSTLANDING 

Pilot 

1. Place all arming switches to SAFE 

2. T.M. power OFF 

3. Disengage C/C 

4. Complete F-4B postlanding checklist 

RIO 

1. Challenge pilot for landing gear handle in DOWN position test 
switch on SAFE, TM power OFF. 

2. Complete F-4B postlanding checklist. 

NIGHT FLYING 

Standard F-4B night flying procedures are applicable to the QF-4B. 

PART 4 NOLO FLIGHT PROCEDURES 

PREFLIGHT 

GENERAL 

^11 Pre-NOLO maintenance checks shall be completed in accordance with 

maÍn5e“ance 1,13110013 ™ than 72 hours prior to a NOLO 
ri1? * “ ight ^ balance clearance is the responsibility of the Main¬ 
tenance Department. However, the FOX operator should review the Weight and 
Balance Handbook (AN-01-1B-40) prior to flight and comparece LtiSatS 
takeoff and landing data with the prescribed limits. The setup pilo/ 
shall complete the following preflight procedures: 

3-12 



1 

NADO 73219-30 

AFT COCKPIT CHECK 

1. Complete standard F-4B aft cockpit check for solo flight 

2. Target Power Control Box Circuit Breakers - IN 

3. Failsafe Turn Select Switch - AS DESIRED 

4. Hand Control - Secured 

BEFORE ENTERING COCKPIT 

1. Complete standard F-4B exterior inspection 

2. Normal opening canopy lever - AFT/OPEN 

3. Landing gear handle - DOWN 

4. Emergency canopy release handle - FORWARD and SHEAR WIRED 

5. Center rear view mirror - CHECK 
Ensure mirror clears the windshield bow when canopy is closed 

6. Aft cockpit electrical test receptacle - ENSURE CAP TIGHTENED 

NOTE 

It is possible to trip both generators off the line if the 
electrical test receptacle 3P325 under the right canopy is loose. 
The generators cannot be restored until cap is tightened, 

AFTER ENTERING COCKPIT 

Before Electrical Power 

1. Complete normal F-4B cockpit checks 

2. C/C Master Switch - OFF 

3. All Arming ^/itches - SAFE 

4. Cockpit Control Switch - FWD 

5. FEI Power - OFF 

6. TM Pvr - OFF 

7. BEACON PWR - OFF 
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8. COMRCVR Switch - OFF 

9# Command Master Panel - All Switches OFF 

10. Air Temp Switch - NORM 

11. Engine Select Switch - BOTH 

After Electrical Power 

1. Complete standard F-4B checks 

BEFORE STARTING ENGINES 

1. Compiete standard F-4B checks 

STARTING ENGRÍES 

1. Start engines in the normal manner 

position!11611 thrOCaeS in opiating range lock NOU) plate idle stop in 

BEFORE TAXIING 

1. Complete standard F-4B checke 

2. RT GEN OUT and LT GEN OUT lights - OFF 

3. ADI OFF flag - OUT OF WINDOW 

4. Pitch, roll and yaw stab aug switches - ENGAGED 

3. C/C Master - ON 

6. C/C Arm Switch - ARMED 

7. TM Pwr Switch - ON 

8. CQMRCVR PWR switch - ON 

9. Center controls 

NOTE 

?r:,“iCk StiCk f0rce trarlsc*ucer and use stab null light 
to place stick in proper position “ 
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10. AFCS switch - ENGAGE 

11. C/C Engage Switch - DEPRESS 

12. Autobrakes Ann Switch - ARMED 

13. Command - PARKING BRAKE 

14. Hook Arm Switch - ARMED 

15. Flaps/Speed Brakes ARM Switch - ARMED 

16. Wing Flaps Switch - REMOTE 

17. APCS Switch - STBY 

18. Air Temp Switch - NORM 

19. Engine Select Switch - BOTH 

20. Autothrottle Arm Switch - ARMED 

21. Wing Transfer Pressure Switch - NORMAL 

22. External Transfer Switch - CENTER 

23. Differential Brake Steering Arm Switch - ARMED 

24. Gear Test Switch - SAFE 

25. Gear Test Light - OFF 

26. Communications check - Establish communications with the Fox operator 

27. Remote Control Ground Check 

The Fox operator shall key each of the following functions in the 
sequence specified. The setup pilot shall acknowledge proper response to 
each command. In the event the aircraft does not respond to a command the 
setup pilot shall key that command locally. This will serve to Isolate the 

command transmit ting-receiving system from the aircraft systems. 

CLIMB 
DIVE 
TOA 

PITCH CENTER 
ALTITUDE HOLD 
FACH HOLD 

PITCH CENTER 
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RIGHT TURN 
LEFT TURN 
BRAKES ON 

BRAKES OFF 

PARKING BRAKE 
HALF FLAPS 
FLAPS DOWN 
RT RUDDER 

LT RUDDER 
FLAPS UP 

HOOK DOWN 
THRUST INC 

THRUST DEC 

SPEED BRAKES DOWN 
SPEED BRAKES UP 
TM CAL 

28. Chase plane check 

pu», .^.ss^TpSp**; xòí:.!0110"1”8 c”“"d* *“* -- 
CLIMB 
DIVE 

RT TURN 
LT TURN 

THRUST INC 
THRUST DEC 

29. C/C Disengage switch - DEPRESS 

30. All Arming Switches - SAFE 

31. Hook handle - Place in UP position 

32. Report ready to taxi 

1. Complete normal F-4B procedures 

TAKEOFF 

Before Takeoff 

The control aircraft shall be airborne at le«^ is ^ . 

the scheduled drone takeoff. Two control aircraft should 
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primary control aircraft (C-l) and a secondai.“y control aircraft (C-2) 
The control aircraft shall orbit the field (aee figure 3-1) vhile the° 
safety pilot taxies the drone into position and completes the final setup 
procedures. The Fox operator (F-l) will be in position and maintenance 
will make final equipment removals at this time. 

Flap Positions 

All NOLO takeoff shall be made with half flaps 

Pilot 

1. Engines - RUN UP (one at a time) 

a. Variable area inlet ramps - CHECK FULLY RETRACTED 

b. Oil pressure - CHECK 

Engine anti-ice - AS DESIRED 

Pitot heat - ON 

Compass - CHECK SYNC 

Compass - SET LATITUDE, SET SYNC MODE 

SIF - AS DESIRED 

Takeoff Check list - COMPLETE WITH F-l 

a. Controls checked 

a , Check controls for freedom of movement, normal pressure 
drop and freedom of movement. K 

8 

9, 

10, 

11. 

12. 

13. 

14. 

b. Wings - LOCKED 

íheCk Win8 pin unlock handle down and WING PIN UNLOCK lights out 
C/C Master - ON 

C/C Arm Switch - ARMED 

Beacon Pwr - ON 

TM Pwt - ON 

Stab Aug Switches - ENGAGE 

Trim - Set for takeoff 

AFCS Switch - ENGAGE 
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NOTE 

Center controls prloi* to AFOS engagement using stick face 

transducer and stab null light to place the control stick in the 
proper position. 

15. C/C Engage Switch - ENGAGE 

16. Orbiting/Preset Heading Switch - SAFE 

17. Autobrakes Arm Switch - ARMED 

18. Command - PARKING BRAKE 

19. Uitobrakes light - ILLUMINATED, steady 

20. Hook Arm Switch - ARMED 

21. Flaps/Speed Brake Switch - ARMED 

22. Flaps handle - REMOTE 

23. APCS Switch - STBY 

24. Air Temp Switch - NORM 

25. Engine Select Switch - BOTH 

26. Autothrottle Arm Switch - ARMED 

27. Wing Transfer Pressure Switch - NORMAL 

28. External Transfer Switch - CENTER 

29. Differential Brake Steering Arm Switch - ARMED 

30. Gear Test Switch - SAFE 

31. Cockpit Control Switch - FORWARD 

32. NOLO Plate Idle Stop - IN POSITION 

33. FEI Pwr Switch - ON 

34. COMRCVR Switch - ON 

35. Signal Fox to turn CARRIER ON 

36. CARRIER ON Light - ILLUMINATED 
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37. NOLO Plugs - INSTALLED 

NOTE 

When the NOLO plugs are i-.istalled AFCS and C/C cannot be dis¬ 

engaged using the disengage switches. With NOLO plugs installed 

AFCS and C/C may be disengaged by placing both GEN SWITCHES OFF. 

38 

39, 

NOLO ARM Light - ILLUMINATED 

REMOTE ARM Light - ILLUMINATED 

40. ORBIT/PRESET Heading - Set as desired 

41. Auco Fuel Arm Switch - ARMED 

42. FAILSAFE light - OFF 

43. Evacuate aircraft 

44. Canopies - CLOSED 

Fox Operator 

1. Upon signal from setup pilot - CARRIER ON 

2. When pilot evacuates the aircraft signal all personnel to 

clear the area. 

Conmand - HALF FLAPS 

4. Command - TOA 

3. Call READY FOR TAKEOFF 

TAKEOFF TECHNIQUE 

The centerline of the runway should be used as a directional guide. 

Differential brake steering is engaged until the aircraft reaches 83 knots 

At this speed the rudder is effective and differential brake steering is 

automatically disengaged. Takeoff is made with half flaps, MAX thrust and 

TOA conananded. The TOA command will result in full stabilator deflection 

and the takeoff will be similar to a piloted afterburner takeoff. As the 

aircraft accelerates to flying speed the aircraft will smoothly rotate to 

10-12 degrees pitch attitude. It will continue to maintain this attitude 

when the aircraft becomes airborne. Flaps and gear should be commanded U? 

when the aircraft Is definitely airborne and prior to reaching 250 knots. 
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An airspeed switch will provide automatic retraction of the flaps and 
landing gear prior to reaching 250 knots if the commands have not been 
executed« C-l and C-2 should assume the positions shown in figure 3-1 
when F-l calls READY FOR TAKEOUT. C-2 shall fly a loose-wing position 
on C-l. During the takeoff run 02 shall drop astern of C-l being in 

position to assume control of the drone in the event C-l ‘'overruns'1 the 
drone during the pickup attempt. 

Fox Operator 

1. When C-l and C-2 call READY FOR TAKEOFF - BURNER ON 

2. At approximately 85 percent rpm - BRAKES OFF. THRUST INC 

a. Command THRUST INC for 12 seconds to assure maximum thrust 

b. Maintain directional control with RT/LT RUDDER commands 

3. When the drone is definitely airborne key - GEAR UP 

4. When the drone is 300 feet or 2C0 knots command - FLAPS UP 

5. When the control aircraft is in position and calls CARRIER ON - 
CARRIER OFF. 

6. Call - CARRIER OFF 

Chase Pilot(s) 

1. When F-l calls READY FOR TAKEOFF position aircraft as shown in 
figure 3-1 and call - READY FOR TAKEOFF. 

2. When in position and drone has flaps and gear up - CARRIER ON. 

3. Call CARRIER ON 

4. Command - BURNER OFF 

CLIMB 

The drone is in the control of C-l or C-2 during the climb. After 
BURNER OFF is commanded the drone will continue to accelerate in MIL thrust 
to the climb Mach number. When at the climb Mach number CLIMB/DIVE com¬ 
mands should be used to obtain the drone pitch altitude required to main¬ 

tain the Climb Mach number. Then MACH HOLD should be commanded. During 
climb the control aircraft should: 

a. Establish communication with the firing unit(s) and coordin¬ 
ate the remote control checks with all other stations 
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b. Inform the base and the firing uniti'a'i an hh« « u 
and type of control aircraft, estimated time of arrival on station 
weather on station and any other pertinent information! ’ 

the decision whether to deatrl °r 8y B ^ make 

regulations tby1 the "entire 8con^rol8gro of "rangHlfe^6 

.h«iby to M.™ th» d'utio! or;„^“"So7«t“S0ii-""£t 
IiíTLIGHT 

Refer to Inflight Procedures, Section IV, 

LANDING 

DESCENT 

.ooscTp^1:““ rrr"th' ^01 si^ 
made with the drone at mE th^st d«cent and landing. Descent is 

MACH HOLD should be engaged IÎ äsS’kias! OUt ^ H0LD engaged* 

PATTERN ENTRY 

mis'll i“« ^ "îh» *uit“d* 
.hould bo 1» «cÔrd„7"îtb ag;„“!2“V" ,'°“lbU the "'T 

LANDING technique 

downSídts1*"^.«™";:5¾r'«™^3.2. o«th, 
DOWN and HOOK DOWN Afte/th« a»n!15 ^ coramand frLAPS DOWN, GEAR 

command RAPC. Roll into the bafe legend estaîush^ reported 
When on final, C-l shall call on ptwai a- . .li8h a mlJd rate of descent, 
on and assunra control of the drone (>1 shan sha11 turn carrier 
move out to starboard and assume a'uosiMon ^ CUrn carrier off and 
a waveoff by F-l. Use of RAPC will result i^th^ UP the. drone ln caae °f 
maintain 19 units angle of attack CLIMB/dÍw Í Pr^Cr St settin8 to 
maintain the glide alone p i „vl commands are utilized to 
the Fox truck (figure 3-2) F-l shouldttenlP<: ^°fland the dr°ne in front of 

This will cause loTof'bLda^ conSo^r^d^n! TrST£DEC “ Couchd^. 
immediately. At touchdown depSy the día« ch^Í tha aircraft ««tie 

xrt£*Ä 

th' 1« attitude, ^ ïhL'I.^Ld'.'ÎïnKoÎ“ “ 
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deflection will increase the drag and assist in slowing the aircraft. 

Directional control is maintained by RT RUDDER or LT RUDDER commands. 
Differential brakes will be automatically engaged as the speed and 
rudder effectiveness decreases. All NOLO landings should utilize the 

arresting gear. In the event the arresting hook is damaged or misses 
the wire AUTO BRAKES may be utilized to stop the aircraft ^ 

NOTE 

RAPC should be utilized to control thrust during the landing 
approach. If THRUST INC/DEC conmands are utilized constant 
operator attention to throttle setting is required greatly 
increasing the workload and probability of mishap. 

RAPC will automatically disengage upon touchdown. The throttle 
position will then remain fixed until THRUST DEC is commanded. 

LANDING 

Chase Pilot 

1. Landing check list - COMPLETE 

a. Wheels 
b. Flaps 
c. Hook 

2. When flaps down - RAPC 

3. Call - ON FINAL 

4. When P-1 calls CARRIER ON - CARRIER OFF 

FOX OPERATOR 

1. When Ol calls ON FINAL - CARRIER ON 

2. Call - CARRIER ON 

3. At touchdown - THRUST DEC 

4. Command - CHUTE 

DRAG CHUTE PROCEDURES 

The drag chute is normally deployed on all NOLO landings. All land¬ 
ings should be planned and flown as arrested landings. In case the 

arresting hook misses the wire the chute will assist in decelerating the 
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aircraft to a speed where AOTOBRAKES may be safely used, in the event 
that a decision to waveoff is made after the chute is deployed the chute 
may be released by a CHUTE JETTISON or THRUST INC command. After the air- 
cra_t has cose to a stop the chute may be released by the Fox operator or 
the safety pilot in accordance with local operating procedures. 

LANDING RC 

T .e airplane is very clean on landing and even with fairly low residual 
thrust it wawts to roll down the runway with little deceleration. Leave 
the flaps down to increase aerodynamic drag and to decrease residual thrust 
by utilizing BLC air. The AUTOBRAKES system is designed to stop the air¬ 
craft from speeds below 100 knots without skidding. The effectiveness of 
the system is such the aircraft can easily be stopped on the remaining 
runway if the arresting wire is missed. B 

CROSSWIND LANDING 

The chase pilot should carefully compensate for crosswinds in the 
traffic pattern to guard against undershooting the final turn. On final 
approach, use the crab method to maintain course. The aircraft can be 
crabbed by using RT/LT RUDDER or RT/LT TURN commands, when using TURN 
commands TURN CENTER should be commanded when the aircraft is at the 
desired heading. This will reengage the heading hold system so that the 

RUDDE^should^ HÍllHbH Ju8t Prlor to touchdown, RT/LT 
RUDDER should be commanded to align the aircraft with the runway heading 

Ihe wind°PeratHr 8h°Kld prepared for the aircraft to weather cock into 
bî RWL? mí”8 a6 daplaynienI:- Weather cocking must be corrected 
by RT/LT RUDDER comnands. Differential brake steering will automatically 
engage as the rudder becomes ineffective. When landing on a wet runway 

Yî! ^ * crosswind component in excess of 20 knots it may become necessary 
to jettison the drag chute after initial declereation to maintain dire^ 
Lionai controls 

POSTFLIGHT 

POSTFLIGHT PROCEDUHES 

aÍr!uaft ^ been brOU8ht t0 a ful1 8top. brakes applied and 
wheels chocked, the safety pilot should reenter the aircraft, place all 

C/C—he the SAFE pO8itl0n* remove the N°L0 plugs and disengage 
' • i1le «Treating gear may then be disengaged and the aircraft taxied 

\he Tyr** “ necessary, the engines may be shut down prior to the 

commandsÍ10t boardl118 the aircraft by means of LT/RT ENGINE SHUTDOWN 
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POSTLANDING 

Fox Operator 

1. Command - PARKING BRAKE 

2. Command - THRUST DEC (Insure thrust at IDLE) 

3. Signal safety pilot to board aircraft 

Safety Pilot 

1. All arming switches - SAFE 

NOTE 

Conmanded parking brake becomes inoperative when arming switches 
are in safe. 

2. CGMRCVR PWR switch - OFF 

3. FEI pwr - OFF 

4. BEACON PWR - OFF 

5. TM PWR - OFF 

6. NOLO plugs - REMOVE 

7. C/C DISENGAGE 

8. Signal crew to clear arresting hook 

9. Hook - RAISE 

10. Flaps - RETRACT 

11. Stab Aug - OFF 

12. Pitot heat - OFF 

13. Temperature control knob - FULL HOT 

Place temperature control knob to HOT to evaporate any water that 
may have collected in air conditioning system. 

14. Defog/footheat handle - DEFOG 

15. IDLE stop - FOLD BACK 

■ ■ •. ■ ■ ,..i ’ 
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16. Throttles - OFF 

17. Engine master switches - OFF 

18. Generator control switches - OFF 

19. All switches, levers and personal equipment - OFF or disconnected, 
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PILOTED FLIGHT 

C/C DISENGAGED 

*JlTl.TãZlTC’ proo,d,“e“ "s ^***1 fro. the F-4B 

C/C ENGAGED 

^th the C/C en8a8ed the aircraft may be controlled through the vari- 
nxm 8ystein3’ Pitch and roll attitude must be controlled bv CITmb/ 

f/LI ?” f’“"3' ^ »«■« ííup,“JtS™í„ 
.el» etc) may be selectively armed and operated through the control 

iÄ/itch ^ro11 attitudes -e ^^d to 

INFLIGHT C/C ENGAGEMENT 

Pilot 

1. C/C Master - ON 

2. Cockpit control switch - FWD 

3. All arming switches - SAFE 

A, Connnand master panel switches - OFF 

5. Air Temp switch - NORM 

6. Engine select - BOTH 

7. CGMRCVR switch - OFF 

8. Gyro - ADI OFF flag out of window 

9. Compass controller - SLAVE and Latitude set 

10. Stab Aug - All axes ENGAGE 
i 

11. Trim - SET for hands off level flight 

12. AFCS - ENGAGE 

13. Orbiting/Preset Heading Switch - SAFE 

14« C/C Arm Switch - ARM 

15. C/C Engage Switch - DEPRESS 
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16. âutobrakes Arm Switch - ARM 

17. Autobrakes Light - OFF 

18. Brake Pressure - Zero 

19. Hook Arm Switch - ARMED 

20. Flaps/Speed Brake Switch - ARMED 

21. Flaps Handle - REMOTE 

22. APCS Switch - STBY 

23. Air Temp Switch - NORM 

24. Engine Select Switch - BOTH 

25. Autothrottle Arm Switch - ARMED 

26. Wing Transfer Pressure Switch - NORMAL 

27. External Transfer Switch - CENTER 

28. Autofuel Arm Switch - ARMED 

29. Differential Brake Steering Arm Switch - ARMED 

30. Gear Test Switch - SAFE 

31. CHK GEAR Light - OFF 

RIO 

1. Target power control panel - CIRCUIT BREAKERS IN 

2. MEW Switch - OFF 

3. Failsafe Turn Select Switch - LEFT/RIGHT as desired. 

INFLIGHT REMOTE GEAR OPERATION 

Since the remote landing gear system utilizes the UP position of the 
landing gear handle, takeoff and landing with the remote landing gear 
system engaged is not recommended. The system may be safely operated in 

flight. If in-flight operation of the remote landing gear system is 
desired the aircraft should be flown at 235 KIAS or less. With C/C 
engaged command HALF FLAPS or FLAPS DOWN, place the gear handle in the UP 

position and the gear test switch in the TEST position. The gear may 
then be lowered or raised by GEAR DOWN or GEAR UP coimnands. 

4-4 
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NOLO FLIGHT 

NOLO PROCEDURES 

During climb out to the assigned operating area the chase pilot should 

verify that the drone operating characteristics are satisfactory for per¬ 
forming the planned mission and inform OOSC of the condition of the drone. 
When the drov* is in the assigned area and OOSC has positive track he 

shall turn hia carrier on and signal C-l that carrier is on and OOSC has 
controls At that time C-l shall turn his carrier off and proceed to his 
assigned station for the firing run. At the completion of the firing exer- 

else OOSC shall maintain control of the drone until C-l has been vectored 
into position and has the drone in sight. C-l shall then inspect the 
drone for damage and make the decision to destroy or attempt to recover 
the drone. If the decision is made to recover the drone C-l shall turn 

carrier on and assume control of the drone and start the descent. When 

C-l has carrier on and the drone under control OOSC shall turn his carrier 
off. 
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SECTION V EMERGENCY PROCEDURES 
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GENERAL 

In the event of an emergency during pilotad flight, C/C shall be 
disengaged and emergency procedures applicable to the basic F-4B shall be 
followed* This section contains procedures to be followed to correct 
emergency conditions during NOLO operatione. 

COMMUNICATIONS 

COMMUNICATIONS FAILURE PRIOR TO TATJEOFF 

1* Delay takeoff until satisfactory conmunications are established 
between all units* 

COMMUNICATIONS FAILURE DURING TAKEOFF 

In the event of nonrouni cat ions failure between F<*1 and the control 
group (F-l receives no response when passing control to the pickup air¬ 
craft after the landing gear and flaps are retracted), the following 
procedure is to be used : 

1* F-l command - LEFT TURN, TURN CENTER 

2* C-l upon observing the above signals shall turn canter ON and 
command - RIGHT TURN, TURN CENTER 

3. F-l shall turn his carrier OFF. 

COMMUNICATIONS FAILURE DURING FLIGHT 

1. C-l shall pass control to C-2 by use of hand signals in the same 
manner as "passing the lead" in formation flight. 

COMMUNICATIONS FAILURE DURING LANDING APPROACH 

If communications are not established or are lost during landing approach 

1. C-l shall break SHARPLY to starboard 

2. F-l upon observing C-l breaking starboard shall turn his carrier 
Œ and command - TURN, TURN CENTER 

NOTE 

Direction of turn depends upon existing circumstances 

3. F-l shall continue the approach. 
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4. Upon observing TURN and TURN CENTER by F-1, Ol shall turn his 
carrier OFF. 

5. If Ol does not observe TURN and TURN CENTER signals, he shall, 

immediately, take control of the drone and wave it off. 

ELECTRICAL 

GENERAL 

In the event of a generator failure all essential electrical systems 
will be automatically tied to the remaining generator. Ol shall then 
make the decision to continue the mission or initiate recovery depending 

upon existing circumstances. In either event the drone should be headed 

away from populated areas to the maximum extent possible since loss of 
the remaining generator will result in loss of control of the drone. 

ENGINE 

GENERAL 

Single engine NOLO flight is not recommended. In the event of an 
in-flight engine failure the aircraft should, be iimnedlately directed to a 
safe area and crashed. 

HYDRAULIC 

GLrïERAL 

In the event of a PC-1 or PC-2 fsilure continued flight is possible. 

In this case C-l shall make the decision to continue the mission or initi¬ 
ate recovery based on existing conditions. If the utility system fails 
roll and yaw control as well as the capability to operate flaps and 

landing gear is lost. In this case guide the aircraft, if possible, to 
a safe crash ares and destroy the drone. 

LANDING EMERGENCIES 

MISSED WIRE OR HOOK FAILURE 

1. When aircraft has decelerated to 100 knots - BRAKES OH 

2. Maintain directional control with RT/LT RUDDER commands 

SINGLE ENGINE LANDING 

A single-engine landing is not recommended. 
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NO FLAPS LANDING 

A no-flaps landing is basically the same as a normal landing, except 
the pattern Is expanded to avoid steep turns; the downwind, base leg and 

final approach speeds are increased 22 knots to provide adequate lateral 
control. RAPC cannot be used due to the flaps up reference angle of 

attack of 8.5 units. Use THRUST INC/DEC commands to control throttle 
po8ltione 

TAKEOFF EMERGENCIES 

ABORTED TAKEOFF 

Takeoff may be aborted at speeds under 85 knots by commanding abort 
This command automatically executes the following commands: 

BURNER OFF 

THRUST DECREASE 
BRAKES ON 
HOOK DOWN 

CHUTE DEPLOY 

When the decision to abort is made with airspeed greater than 85 
knots the above commands should be keyed manually. 
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SECTION VI ALL-WEATHER OPERATION 

Refer to basic F-4B NATOPS 
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SECTION VIII WEAPON SYSTEMS 

ELECTRONIC COUNTERMEASURES EQUIPMENT 

DESCRIPTION 

Aircraft which had been modified by AFC 333 or AFC 375 part II had 
been modified to include the AN/ALE-29A chaff dispenser set. This equip¬ 
ment has been removed from the QF-4B. The equipment removed includes 

the integrated control panel which controls the chaff dispenser doors. 
The integral control panel has bev»n replaced by a panel which contains a 
switch to control operation of the doors. 

ALE-29 DOOR SWITCH 

The ALE-29 door switch is a two-position toggle switch located in the 
aft cockpit in the location formerly occupied by the integrated control 
panel. This switch controls operation of the ALE-29 doors. 

NORMAL OPERATION 

The ALE-29 door switch shall be in the CLOSED position for all flight 
operations. 

EMERGENCY OPERATION 

T1 ere are no special provisions for emergency operation of the chaft 
dispenser doors. 

LIMITATIONS 

There are no specific limitations related to this system. 
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SECTION X NATOPS EVALUATION 

Section X of the basic F-4B NATOPS manual is applicable to the QF-4B. 
The following pages contain a bank of questions relating to drone systems. 
The bank of questions is intended to assist the unit NATOPS Instructor/ 
Evaluator in the preparation of ground examinations and to provide an 
abbreviated study guide. The questions from the bank may be combined with 
locally originated questions in the preparation of ground examinations. 
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QF-4B NATOPS QUESTION BANK 

!• The steps for engaging control circuits are 

a. __ 

b. 

c. 

d. 

2. A Right Turn or Left Turn command results in a constant roll rate of 
15 deg/sec.T/F. 

3. SPC may be reset by a remote operator by 

4. RAPC automatically controls throttle setting to maintain 
angle of attack flaps down and 

units 
units flap up 

5. When the NOLO ARM light is illuminated it indicates 

6. The FLAPS switch has been modified by 

7. The steps for engaging the AUTOTHROTTLE system are: 

a. __ 

b. 

8. Abort failsafe is initiated after a 
results in the following automatic comnands« 

__second carrier loss and 

a. 

b. 

c. 

d. 
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9. The AUTO FUEL System may be used with or without control circuits 
engaged. T/F _ 

10. The speed brakes switch has been modil^ed bv 

11. The HOOK switch must be depressed for 4 seconds to fully extend the 
arresting hook. T/F. 

12. During NOLO takeoff BRAKES OFF should be commanded when 

13. A HOOK UP comm and will raise the arresting hook. T/F. 

14. A BRAKES ON command results in a steady pressure of 800 psi being 
applied to the brakes. T/F 

15. The maximum speed for AUTO BRAKES application is knots 

16. To disengage ALTITUDE HOLD a CLIMB or DIVE command must be keyed 
for seconds. 

17. Control circuits may be disengaged by 
fl. 

b. 

c. 

d. 

18. A CLIMB or DIVE command results in a constant pitch rate of 3 degrees 
per second for the duration of the command. T/F. 

19. All three axcss of stab aug must be engaged to achieve proper operation 
of control circuits. T/F. 

20. The maximum bank angle which may be commanded is degrees. 

21. With control circuits engaged heading hold is disengaged when 

a. ___ 

b. _ 

_degrees. 22. Pitch attitude cannot be commanded beyond ± 

23. RAPC and MACH HOLD can be used simultaneously. T/F. 

10-4 

{ i 



m 

NADC-73219-30 

24. To increase thrust from the nonafterburning to the afterburning 
region BURNER ON must be commanded, T/F. 

25. During RAPC operation engine rpm is limited to percent 

26. RAPC and MACH HOLD cannot be engaged simultaneously. T/F. 

27. With the NOLO plate installed the _stop is removed. 

28. RAPC should not be used in conjunction with ALTITUDE HOLD above 
feet. 

29. With NOLO plugs installed control circuits can be disengaged by 

or 

30. Two conditions which must be met for a CHUTE DEPLOY command to be 
effective are: 

b. 

31. The drag chute may be jettisoned remotely by: 

a. _ 

b. 

32. The NOLO plugs are located 

a. __ 

b. 

33. A generator failure will always result in disengagement of control 
circuits. T/F. 

34. The REMOTE ARM light will illuminate when the following conditions 
are met: 

a. 

b. 

c. 

d. 
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33. A LEFT or RIGHT ENGINE SHUTDOWN command must be keyed for 
seconds to be effective. y 

36. If one engine has been shut down by a remote command an interlock 
prevents shutdown of the second engine. T/F. 

37. Waveoff fail-safe is initialed after a 
provided second carrier loss 

a. 

b. 

c. 

d „ 

and 

or 

and 

iLefin:"*™0“ ^ inltiated the foUowln8 commands are automatically 

a. 

b. 

e. 

39. The time delay between phase 1 and phase 2 failsafe is 
seconds 

10• Ph“ts2 tall“£' “ ‘"i“«*« ™l«»« 1. greater tha„ 

tL 2 2^! ThC ““ A1IITll,JEf»^D »« -ha, altl. 

92. The FEI system may be operated with camera bursts of 
---» or ___ seconds. 

43. The maximum film capacity of the FEI system is 
seconds 

44. To operate the FEI system the following steps must be completed 

a. 

b. 

c. 
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45. To operate the flaps remotely the flaps handle must be in the 
- _position. 

,The P11^ may ferrule the command system and position the fiaos bv 
placing the flaps handle in the desired position. T/F. P ^ 

47. The flaps are automatically retracted when the airspeed reaches 
__Kno cs» 

48. The following steps are required to engage the direct rudder 
s> stem 

a. 

b. 

c. 

49. Nosewheel steering is automatically disengaged at 

50. Heading hold is disabled with 

a. __ 

or b. 

knots 

51. The AUTO FUEL System expends fuel in the following 

« 2 __, 3 
sequence : 

52. The AUTO FUEL System is engaged by completing the following: 

a. 

b. 

c. 

rr Y^1118 light ls illuminated for 
after centerline fuel is expended during auto fuel syst^ opératif 

seconds 

b.4;» '»«“i «««• b^. 

a. 

b. 

^¡t bFe0ri^Xe FUEL JETTIS?^^:rate the internal Wlng 
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56. Daring NOLO operation PC-2 hydraulic pressure is automatically 

PC-1 prescure drops to less than __pei„ 

fl7i.hf0fh0Pra^l0n °f thC Taa0te landin8 8ear Bystem during piloted 
flight the landing gear handle must be in the __position? 

hand le Should bf^he" ^ ^ ^ 

lltraTatCOatr0i ******* ^ 8ear WiU aatomatically 

60. The gear test light will be illuminated when 

61. Direct rudder commands are inoperative when 

Zulll ZnrbeOP:ertatL0nfo0ule:eraer8enCy the 

a. 

b. 

c. 

d. 

“;.sdtob to * »««>■ 
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